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CERAMIC
DISC
CAPACITORS

designed specifically for bypass
and coupling applications

Here's why high-efficiency, low-cost, C-D Miniature
Ceramic Disc Capacitors have won immediate accept-
ance throughout the field.

e Exxlusive TINYMIKE® construction results in maximum
dependability.

Special TINYMIKE® shape provides short, wide current
path,

Parallel leads—another C-D first — produces lowest
pessible inductance, providing leads are kept short,

Wire leads, connected directly to high purity silver
electrodes result in low series resistance,

Accurately positioned electrodes result in highest
capacity with minimum eddy current losses and

high Q.
® Sgecial phenolic coating insulates capacitor against . l - I I A
shorts to ground. TYRCAL CuRvE £ %0
o . . L X CAPACITY CHANGE = |
® High-temperature wax impregnation—exclusive with vs. g
C-D TINYMIKES* —provides maximum humidity seal. TEMPERATURE ¢
5000 MMFD. MINIMUM &
Insist on C-D TINYMIKE® Ceramics—the better ceramic CUARRNTEED VALUE

proved best by field test!

e -a0 C o " 20 40 60% B8O
- TEMPERATURE “C o
75 S

TYPICAL CURVE

Write for catalog. CORNELL-DUBILIER ELECTRIC TEMPERATURE H
CORPORATION, Dept. S110, South Plainfield, New COMPENSATING & {_ | |
Jersey. Other plants in New Bedford, Brookline and s £ o ' i L
Worcester, Mass.; Providence, R. |.; Indianapolis, Ind.; CAPAGITJS,CNANGE §-25 i \
and subsidiary, The Radiart Corp., Cleveland, Ohio. MEMRERATURE il Jl 1, X
|
See your Classified Phone Book for nearest jobber. R L I M
TEMPERATURE *C

CONSISTENTLY DEPENDABLE

CORNELL-DUBILIER

CAPACITORS * VIBRATORS * A NNAS « CONVERTERS

19101950
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“’G.E.’s the hottest name in tubes.

NOW...°M page G€ Tvbe ads

IN “LIFE’ AND THE “SAT.EVE.POST"’!

Another big boost to your sales! Millions of radio-TV owners
are reading, in national magazines, the dramatic story of
G-E tube leadership. YOU benefit!

T

My turnover is evidence.”

HiS handy tube merchandiser has the G-E monogram
big on top . . . illuminated, too. That’s why it makes
buyers out of callers—turns my tube stock into cash for a
mighty fine profit showing!” You hear this everywhere
from radio-TV servicemen who have given the green light
to G-E product popularity . .. And General Electric’s suc-
cess pattern for dealers is so easy to follow! Waiting for
you is the attractive new 200-tube Sclector-Salesman shown
here. Ask your G-E tube distributor how to obtain one;
then rub your eyes as tubes become dollars, faster than
ever before! . . . Other G-E colorful displays and signs,
hard-hitting promotion pieces, high-voltage advertising
aids—all are ready to help you SELL. Phone, wire, or
write your distributor today! Electronics Department,
General Electric Company, Schenectady 5, New York.

G o it o ol

GENERAL

ELECTRIC

183-JA8
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The finest solder made
for all television and radio work
. . . Everything Electrical

Kester Plastic Rosin-Core and Kester "’Resin-
Five” Core Solders are recognized by the
trade as outstanding for the finest type of
radio, television and electrical work.

Kester Solders are made only from newly
mined grade A tin and virgin lead. Fluxes
chemically correct.

Only highly skilled craftsmen are employed
by the Kester Solder Company. Flux formu-
las and specifications are rigidly adhered to
for perfect uniformity.

Making Kester Solder is an exact science
from the raw material to the finished prod-
uct. Everyone knows and prefers Kester be-
cause it can be relied upon to do the job
right every time, even under the most diffi-
cult soldering conditions.

KESTER MAKES GOOD SOLDERING EASY

The wise serviceman insists upon Kester
Solder from his jobber. By using Kester, the
solder used in making the original equip-

ment, he will do his best work.

KESTER

Kester... Standard for the TV and Radio Fields (G

KESTER SOLDER COMPANY
4248 Wrightwood Avenue, Chicago 39, lllinois
Newark, N. J. * Brantford, Canada
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v GAIN SYNC

SWEEP

DUAL CONTROLS FOR 'COARSE"” AND *FINE" ADJUSTMENTS

sTEP ! SELECT ! CIARSE ! STEP !
VERNIER ADJUST FINE

. a JTV 'scope...

M GAIN

VERNIER

No hunting or fumbling for controls when adjusting
Vartical Amplifier Gain, Sweep Frequency, Sync In-
jection, and Horizontal Amplifier Gain.

FEATURING -

® Giant RCA 7JP1 cathode-ray tube.

® Direci-coupled, 3-stage, push-pull, verti-
cal and horizontal amplifiers.

® Frequency-compensated and voltage cali-
brated attenuators on both amplifiers.

® A set of matched probes and cables.

® Pancl-source of 3 volts peak-to-peak cali-
brating voltage.

® Identical vertical and horizontal amplificrs
with equal phase-shift characteristics.

® Retractable light shield for consvenience
and visibility.

® New green graph screen with finely ruled
calibrations.

® Magnetic metal shield enclosing CR tube
to minimize hum-pickup from internal
fields.

SPECIFICATIONS—

® Deflection Sensitivitv: 10 rms millivolts
per inch.

® Frequency Response: Flat within -2 db
from dc¢ to 500 'kc; within -6 dh at 1 Mc-
useful bevond 2 Mc.

® [nput Capacitance: Less than 10 uuf with
WG-216A Low-Capacitance Probe.

@ Square-Wave Response: Zero tiltand over-
shoot using dc input position. Less than
29 tilt and overshoot using ac input posi-
tion.

® Linear Sweep: 3 to 30,000 cps with fast
retrace.

® Trace Expansion: 3 times screen diameter
in vertical and horizontal axis, with 3
rimes centering control.

® Size 13%” h. 9”7 w, 16%” d. Weight only
31 pounds (approx.)

ADVANCED SWEEP FACILITIES—

® Preset fixed sweep positions for vertical
and horizontal television waveforms.

® Positive and negative syncing for easy lock
in of upright or inverted pulse waveforms.

® G0-cycle phase-controlled sweep and syn-

chronizing.

ONLY
$1975°

Suggested
User Price

Includes set of matched probes and cables (direct probe and

% i

cable, low-capacitance probe and ground lead)

Bhuilt for laboratory, factory, or shop use, the WO-56A combines the
advantages of high-sensitivity and wide-frequency range in a very small
instrument with a /zrge cathode-ray tube.

Designed with the user in mind,
this new 'scope can be depended upon
to provide sharp, bright, large, and
accurate pictures of minute voltage
waveforms over the entire useful sur-
face of the 7JP1 screen.

The dircct-coupled amplifiers are
provided with ac positions so that
measurements can be made with or
without the effects of any dc compo-
nent.

Square-wave reproduction is ex-
cellent, whether the application is
low-frequency TV sweep-alignment
or observation of high-frequency
steep-fronted sync and deflection
waveforms.

The excellent linearity and fast re-
trace of the sweep or time base are
functions of the Potter-type oscillator
and the undistorted reproduction of
the sawtooth by the wide-band hori-
zontal amplifier. The preset-fixed po-
sitions provide rapid switching be-
tween vertical and horizontal wave-
forms in TV circuits.

Truly, the WO-56A is a most useful
and practical instrument for every-
day work in the fields of television,
radio, ultra-sonics, audio, and a wide
array of industrial applications.

For details, see your RCA Distribu-
tor, or write RCA, Commercial Engi-
neering,Section K56Y ,Harrison,N.J.

RADIO CORPORATION of AMERICA

TEST EQUIPMENT

HARRISON. N. J.
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MOOEL 3434

Te-FM SiGNaL
GENERATOR - MARKER

1
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Mecagreuts
MEGACYCLS
ONTE Fugauest
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SWELD FREQ mum
BAND SELECTOR  wmm

MARKER MODULATION SYNC.  GROUND AUDIO
o

uTPUT
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[Hedd) N

TV Sweep Generator with

MIRROR=SCALE MARKER
MODEL 3434

for quick checks in all stages
TECH DATA

Frequency Coverage:

Large Marker dial has a mirror scale for easier read-

ing and reset accuracy. Straight line frequency tuning

condensers provide linear scale markings. No “SKIPS”

in frequency—continuously variable Sweep width control.
Triplett-engineered shielding—all critical circuits enclosed.
Copper plated steel construction. All these features (see
Tech. Data) combined with the two built-in markers for
simultaneous use )s’ét Model 3434 apart as one of the fun-

©® SWEEP CENTER FREQUENCY
Range 1— 0-60 MC
Range 2— 60-120 MC
Range 3—120-240 MC

@ SWEEP WIDTH:
0-12 MC (Continuously
Variable)

® MARKER FREQUENCY
19.5 to 40 MC (funda-
mental), 39 MC to 240
MC (harmonic)

® (RYSTAL FREQUENCIES
To 20 MC on Funda-
mentals, Harmonics up
to 216 MC. (Crystals
Not Furnished)

© MODULATION
400 Cycle on hoth Crys-
tal and Marker Fre-
quencies

® AUDIO:
400 cycles

i . :
damental contributions to the rapid, accurate and profit-

é The steel case is finished in black suede baked enamel,
size 1511/32"x111/32"x8 1/4". Leather handle. Panel
is black, white and red etched on aluminum. Copper
¥ plated feet for grounding.

able Servicing of Television.

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

6

TAILORED
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For primary installations, your best choice is

still the Tel-a-Ray Butterfly — the quality
antenna that sells for $2.95 (suggested list).
The Butterfly receives all 13 channels and
FM, completely guaranteed against weath-
er damage, can be erected in 20 seconds.

Order your supply today!

fringe area customers
quickly, easily,

permanently, with the

TEL-A-RAY wwewssomo PRE-AMPLIFIER

Here is on amazing new development that will help
you satisfy your fringe area customers quickly and
easily — and give them strong, clear, “snow’’-free
TV reception. The Tel-a-Ray Pre-Amplifier can be
mounted to any folded dipole-type antenna in 30
seconds to:

@ eliminate or greatly reduce “‘snow’

@ deliver more signal with less noise because of high
signal-to-noise ratio

® provide up to 300 times gain over the dipole
(when Tel-a-Ray Model T antenna is used)

® furnish consistent reception beyond the fringes
#® eliminate matching problem and loss

The Tel-a-Ray Pre-Amplifier will give your customers
good strong images wherever even the faintest image
is present. And it means fewer callbacks for you
because Tel-a-Ray completely guarantees the Pre-
Amplifier to be weather-resistant, durable, lasting.

Wnite today for complete information

Tel-a-Ray

ENTERPRISES, INC.
BOX 3325 HENDERSON, KY.

SERVICE, NOVEMBER, 1950 ¢ 7
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pAT REID SAYS:
Inc.

United Radio Supplys

Salesmanager,
Eugeneé, Oregon

Portland and

“Qur 379 servicemen and dealers tell us
e R

N. U. tubes are best, because their own

nce has proved N. U. tubes are RECEIVING TUBES

and above all are

experie
reliable, uniform,

y Jesigned for interchangeability.
e VIDEOTRON TELEVISION

y call-backsare mini-

mized b en quality €Of- P
«ol. That's why ¥ fearured N. U ICTURE TUBES

(ubes for 13 years: They mean good
e PANEL LAMPS

business for all of us.

properl
What's mote, costl
i N. U.’s prov

e've

— ;RANSMITTING AND
PECIAL PURPOSE TUBES

NATIONAL UNION RADIO CORP.
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Model 303
VACUUM TUBE
VOLT-OHMMETER

12
b ax?uom 0

GND

SPECIFICATIONS
DC Voltage

Ranges 1.2, 12, 60, 300, 1200 (30,000 with Accessory
High Voltage Probe)
Input Resistance 10 megobms for all ranges
DC Probe with one megohbm isolating resistor Polarity
reversing switch
Ohms Ranges 1000 (10 obms center)
100,000 (1000 obms center)
1 megobn (10,000 obms center)
10 megobms (100,000 obms center)
1000 megobms (10 megohms center)
AC Voltage
Ranges 1.2, 12, 60, 300, 1200
Impedance (with cable) approx. 200 mmf shunted by
75,000 obms
AF Voltage
Ranges 1.2, 12, 60
Frequency Response Flat to 100,000 cycles
Decibels
Ranges —20 10 +3, —1010 +23, +410 +37,
+1810 +51, +30t0 +63

U ELECTRIC

5200 WEST KINZIE STREET, CHICAGO 44, ILLINOIS o

10 ¢ SERVICE, NOVEMBER, 1950

Zero Power Level 1 M. W., 600 ohms

Galvanometer

Zero center for FM discriminator alignment aud
other galvanometer applications

R. F. Voltage

(Signal tracing with Accessory High Frequency
Crystal Probe)

Range 20 volts maximum

Frequency Flat 20 KC to 100 M.C.

105-125 V. 60 cycles

Size

SYL7x77x3Vg” (hakelite case). Weight: 4 1bs.
Shipping Wt.: 6Y4 lbs.

Dealer’s Net Price

Model 303, including DCV Probe, ACYV—Qbms probe
and Ground Lead—$58.75;
Accessory High Frequency Probe, $7.50;
Accessory High Voltage Probe, $14.85

Also available with roll top case,
Model 303RT—5$66.70 —

COMPANY

IN CANADA: BACH-SIMPSON, LTD., LONDON, ONTARIO
Phone: COlumbus 1-1221



NOW...in all G-E Variable Reluctance Cartridges...at no extra cost!

ATON”
STYLUS

»

%

An Exciting
New Discovery in
High Fidelity Reproduction!

THERE’S terrific sales appeal —as well as lis-
tening pleasure—in this revolutionary
General Electric Stylus! Like a baton in the
hands of a skilled symphony conductor, it brings
out the full tonal quality of recorded music as
you've never heard it before!

HOW COMPLIANT CAN A NEEDLE BE?

Cae o

ﬁ; ;\\T

SINGLE-TWIST tl)
STYLUS

Until the development of the
Baton Stylus, this model afforded
unsurpassed fidelity. The single-
twist arm and single damping
block were designed for a track-
ing pressure of 21 grams. It
was recognized, however, that
lighter pressure would lengthen
both record life and stylus life.

BATON
STYLUS

Bending and twisting to every
undulation of the record groove,
this stylus reproduces each fone
value with ameazing clarity.
Tracks at 6 grams—thus provid-
ing the maximum degree of
compliance that may be used
successfully with commercially
available tone arms. Double
damping blocks filter out super-
fluous vibrations.

9&(5 care /Z/Z./ /0(/6 ca%%zzce 272 ea
GENERAL @D ELECTRIC

¥
i
L--------

Its feather-light tip, on the ¢nd of a dual-twist
cantilever arm, follows every curve and dip of
the record groove with a compliance so delicate
it picks up frequencies through 1G,000 cycles
per second! The blasting, buzz, and hum so
annoying in most record reproduction are virtu-
ally wiped out. Above all — the tone fidelity of
the Baton Stylus is unsurpassed by any other
commercially available unit! Equipped with
diamond or sapphire tip, it fits any G-E replace-
able stylus cartridge.

Dealers and Servicemen!

There’s a big market for the Baton Stylus
among present users of General Electric car-
tridges. Hi-fi fans and record enthusiasts
everywhere will want this sensational new
model in their phonograph tone arms. Be
sure you get your share of this business. ..
the coupon below can open the door to new
customers, new sales, new profits.

General Electric Company, Section 3110
Electronics Park, Syracuse, New York

Send me FREE folder on the new Baton Stylus.
NAME__
ADDRESS. S

cary___ | _—
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$49.50 List. Price

Expensive high
towers-—still unsat-

BE SURE YOU KNOW

e [ CS N GG istactoryreception \" s
- g = A AR e
Only ANCHOR can provide your cus- T ®
tomers with ALL of the most Ultra- Hazardous instal- \
Modern advantages for consistent, lations subject to SAME /
¢ top-notch, long-range TV reception. damageand repair.
Here’s why! % ONE SALE
@ ANCHOR has the highest- gain of any . !
t =
TWO-STAGE BOOSTER. Ma.ny ps .to nd PROFIT ONE UNIT
pair or maintain
@ ANCHOR has the highest Signal to Noise faulty installati
Ratio. Iy DSt anion. ONE CALL

@ ANCHOR is the only non-regenerative unit

ONE satisfied

available. The unit that is not returned. Dissatisfied cus-

@ ANCHOR'S Single Knob Construction is so tomer complaints customer.
convenient for Booster is turned on and can
. costly.
be switched and tuned alf on the some knob.
@ ANCHOR'S New and Revolutionary method )
of construction of the RF Stage (Pat. Pend.) If you are a dealer and have your own service men who make the installations
is the anly real engineering advance in on the TV sets you sell, it stands to reason that an installation of one of the many

Boosters in recent years.

@ ANCHOR’S TWO-STAGE BOOSTER. is mod-
ernly styled with streamlined plostic escutch-

fine simple-to-install antennas, plus an ANCHOR BOOSTER will make a faster and
more profitable installation for you, or your service agency, as well asa completely
| e satistied customer. REMEMBER, return calls due to dissatisfaction cost you money.

eon, soft mahogany leatherette finish.
® IMPORTANT ANCHOR'S TWO.STAGE SERVICE MEN: take an ANCHOR BOOSTER with you on every installation.

BOOSTER is often the answer to installation ORDER FROM YOUR JOBBER TODAY

difficulties well within the normal TV areas

where their New Single Stage Model fails ANCHOR RADIO CORP.

fo give complete satisfaction. 2215 SOUTH ST. LOUIS AVENUE » CHICAGO 23, ILLINOIS

ANCHOR ENGINEERING ALWAYS A YEAR AHEAD!
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Sparkling Sound

Souxp, for nearly three decades, has
been a grand faithiul friend of all
Service Men, affording an endless
stream of rich opportunities. Since the
days of the three-foot paper cones, re-
sourceful Service Men have found that
sound always appeared to offer that
satisiving answer to the dull-day
problems, whether they occurred in
the summer or winter.

With the advent of improved ems
and pms and acoustically engineered
enclosures, sound’s virtues began to
attract the interests of many, and it
wasn’t long hefore quite a few of the
folks at home became sound fans. And
with the development of huskier hi-
output hi-fi speakers for public-address
installations, the business of sound
took a real spurt. As the years rolled
by, sound specialists continued to pro-
duce not only bhetter equipment. but
a variety of accessories which could be
used in scores of ways to provide
quality reproduction, as well as truer
recording. Today. sound activity is
keener than ever. Acoustic research
and development has become one of
the major factors in the world of
sound, and as a result, we have a gal
axy of audic devices for every con-
ceivable requirement. There are a host
of unusual speakers now available for
the home or the pa system. such as
coax two way or single voice-coil
types, low-frequency and high-fre-
quency drivers, as well as horns, re-
flex trumpets, tweeters and crossover
networks, to provide that hi-fi result,
for which every set owner—TV,FM
or AM—or those interested in large-
area coverage, are prospects. And to
the list can be added the many new
types of cartridge reproducers which
have been designed to produce quality
reproduction on disc recordings of the
long-play or standard cut. or even the
foreign pressings. So that the Euro-
pean records, with their variable
characteristics, can be played properly,
there are record compensators. In one
type, which can be used with any rec-
ord-playing system using magnetic
cartridges and an amplifier employing
a high-gain preamp. six-position com-
pensation is provided for all tvpes of
records, including old noisy ones, in
which the objectionable hiss can be

removed. Plug-in heads for triple-
play application vepresent another in-
teresting contribution to the parade of
developments which have been placed
in the better sound kit of the Service
Man, a kit which also includes replace-
ment needles, using metal, osmium,
sapphire or diamond styli ot .001 micro-
groove, 003 standard or truncated
design. Available today also are an
excellent assortment of amplifiers, out-
put transformers, loudness controls,
two and three-player mechanisms, as
well as tape and wire units, all of
which can provide Mr. and Mrys. Con-
sumer with stirring recording and
reproducing results.

In surveving the application possi
bilities of sound, one finds an extensive
array of prospects. For instance, in
addition to the installurion of new or
revised phono systems, involving new
pickups, needles, tone arms, motors,
speaker chambers and speakers, or re-
cording and playback setups of either
the disc, or wire or tape types, there
are the amplifying systems of the radio
or TV chassis, which merit considera-
tion. The latter type of operation is
receiving more and more attention in
the Service Shop. The boys have found
that most owners of the table TV
models with their four and five-inch
speakers. usually facing downward or
on the side, mounted within an area
cluttered with metal enclosures, realize
that the quality can be improved it a
consale tvpe of system is provided. As
a result, larger speakers in well-de-
signed cabinets are being installled in
many a TV home. Where space limita-
tions have prohibited the use of a con
sole, hookcases, closets, desks, and
even closet doors have been used as
mounts for the speakers. To demon-
strate the effectiveness of large speak-
ers, Service Men have built up portable
sound-system kits and arranged for
home demonstrations, following the
pattern employed by many of the boys
to sell better sound to those with
standard broadcast or even FM re-
ceivers. The FM set market, inciden-
wally, has also proved to be a perfect
one for the demonstration plan.

The striking sound reproduction
possible from the average FM chassis,
when a hi-fi tvpe of speaker, properly
hattled, is installed, together with per-

T RS R

haps a modified amplitier, has been a
revelation to many. The lifelike re-
production, with the sudden appearance
of «ll the instruments, when the hi-fi
system is switched in, has been found
so dramatic, that rarely has anyone
been willing to revert to the old small
speaker systemn.

The installation and servicing of pa
sound systems, an old reliable project
of many Service Men, continues to be
a lively field on many fronts. Actually
the Service Man engaged in pa work
is in a preferred position to pick up
sales of additional equipment, and in
many instances secure valuable leads
that can result in the replacing of
worn out or obsolete sound setups. It
must be remembered too, that even
during rentals, a Service Man is re-
quired for he must operate the equip-
ment. Thig activity normally results in
extending contacts. There are also
many opportunities to rent equipment
to supplement overloaded systems. In-
cidentally, it has heen found that the
average electrician employed to run
wiring and install some sound systems
is totally unfamiliar with the equip-
ment. Thus it is up to the Service
Man to step on to the scene and super-
vise the installation. This operation
actually offers an opportunity to secure
a contract for the servicing of the
equipment. According to some dis-
tributors, although some installations
are made by members of a trade’s
union, no difficulty arises when the
Service Man, who is non-union, super-
vises, since he is in reality acting in
an advisory capacity. Thus, regard-
less of the trade problem, it appears
as if the Service Man can find a spot
for himseli.

In the earlv vears of pa work, the
installation possibilities were some-
what restricted, because of the limited
tvpes of speakers available. Today,
the picture is quite different. With the
development, for instance, of hazard-
ous-duty type speakers, systems can
now be installed in such places as paint
plants, tank farms, textile mills, lino-
lewn factories, fireworks plants, match
factories, refineries, chemical plants,
eic.

At home or in the field, there’s a need
for that better sound system, which
every Service Man can provide —L.W.
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DURING THE PAST YEAR or so empha-
sis has been placed upon the larger

screen TV sets. Many owners of
older sets with relatively small screens,
influenced hy the bhig-screen adver
tisements and seeing 16- and 19-inch
models at their neighbors, have be-
come hig-picture conscious and quite
interested in any plan that might con-
vert their set for large screen opera-
tion.

Conversion may be accomplished
in one of two wavs. One is to use a
larger tube, such as the 16 or 19-inch,
in place of the present one. The sec-
ond is to employ projection techniques
using for instance, one of the kits re-
cently placed on the market.

16 and 19 Inch Conversion

All conversions employ the same
basic principles, involving, in the
main, the sweep and high-voltage cir-
cuits of the picture tube. Pictures are

Poth of Electrons
for Zero Deflection

Path of Electron
Beam for Moximum
Delegtion

|~ Deflection Yoke

TTTTT
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produced upon the face of the tube
v a stream of electrons striking the
screen while being swept back and
forth by appropriate sweep circuits.

The action in a typical tube is il-
lustrated in Fig. 1. The electrons
stream is generated by the electron
gun and forwarded toward the screen
at a velocity that is a function of the
anode potential. The higher this
velocity, the brighter the picture on
the screen.

The deflection coil, located around
the neck of the tube, deflects the beam
from one end to the other in ac-
cordance with the sweep current ap-
plied through it. Sufficient deflection
must be effected by these coils to
swing the electron beam to the ex
treme ends of the tube. The amount
of deflection is a function of the
stream velocity (high voltage), type
of coil used, and amplitude of driving
current.

(Left)

Fig. 1. Tllustration showing how clectrons sweep
the face of a picture tube.

(Right)
Fig. 2. How a larger picture can be obtained
from a large tube (g) by using the same de-

flection and high voltage as in the smaller
tube (&).

(Above)

A projection-type setup, using a special enlarging
kit.

(Courtesy North Awmerican Philips)

www.americanradiohistorv com

Conversion to

[See Front Cover]

by JOSEPH RACKER and PHILIP SELVAGGI

Now let us consider the action of
the high voltage and sweep circuits,
shown in Fig. 1, when they are ap-
plied to a larger tube, an effect shown
in Fig. 2. In this case, because of the
longer path to be traversed, the size
of the picture would be increased. It
is because of this effect that some
Service Men have been able to sub-
stitute a 16-inch tube for a 10-inch
tube directly, without any circuit modi-
fications.

However, because of the longer
path, the beam will not strike the
screen with the same velocity and
hence the picture will not be as bright.
Furthermore the sweep-driving cir-
cuit must be operated at their peak
value and are likely to be non-linear
under these conditions. If the high
voltage is increased to get more bright-
ness, the deflection angle will decrease
and picture will no longer cover the
entire screen. Hence, the procedure
of substituting a 16-inch tube for a

- Picture Size -

~Detlsction Yoke

/4
j
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LARGE-SCREEN TV

Practical Methods Which Can Be Used fto Convert 10-Inch Chassis to
12-Inch, and Larger Types Up to 19-Inch Through the Use of Modified
Sweep and High-Voltage Circuits, Involving the Application of Wider
Deflection Circuits, 6CD6G Driving Tubes Instead of 6BG6s and Voltage-

Doubler Techniques . . .

How to Arrange for Mechanical Changes on the

Chassis and in the Cabinet . .. Use of Projection Systems Which Provide
Up to 30 by 40 Inch Pictures From a 10-Inch Tube.

10-inch directly is not recominended
and has led to many difficulties. If this
solution were a sound one, all set
manufacturers would use it. However,
as is well known, manufacturers use
different high voltage, sweep and de-
flection circuits for larger tnbe sets.

From the foregoing it is obvious
that two requirements must be satis-
fied to obtain correct electron sweep;
both the high voltage and angle of
deflection must be increased. To effect
these requirements, it has been found
that four steps must be taken:

(1) Proper type deflection yokes
must be used.

(2) Matching between driver tube
and deflection coil must be effected.

(3) Sufficient driving current

throngh deflection coil must be avail-
able.

(4) Proper value of high voltage
must be supplied.

The assumption has been made that
magnetic deflection circuits are avail-
able. Most sets meet this require-
ment, but there are a number of old
7-inch sets that employ electrostatic
deflection. Conversion of an electro-
static tube to a larger magnetic type
is a relatively complex and expensive
operation and is therefore not con-
sidered practical. To use magnetic de-
flection a special power supply must be
built that is required to deliver a
large current, supplying around 50
watts of power to the deflection cir
cuits alone. In addition, the focus coil
will require approximately 100 ma

and the horizontal driving tube about
120 ma. A considerable amount of
space is needed to place all the addi-
tional transformers and coils. Thus,
all in all, it is not a worthwhile pro-
ject

Most of the 10-inch tubes have a
deflection angle of 50 degrees. The
10BP4, for example, has a deflection
angle of 50° and operates normally
with 9,000 volts on the anode. How-
ever, the yokes used in 10-inch sets
are often designed to accommodate
tubes with higher deflection angles.
One yoke', for instance, can be used
for tubes having a 1 7/16” neck and

(Continued on page 73; see page 16
for projection-system circuit.)

IRCA 20112

Fig. 3. Circuit of deflection system using a high-voitage doubler.
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Fig. 1.

generator mounted on ’scope chassis, powered by

the ’scope's supply. Input and output jacks
appear at left of crt and control at right.

View of scope with the dual triode-

SQU

A One-Tube
RE-WAVE
GENERATOR

by RICHARD H. DORF

Dual-Triode Instrument, Using an
Flip-Flop Circuit, Provides Amplifier

Aperiodic
Frequency-

Response Efficiency Information Through Square-
Wave Patterns on 'Scope.

SErvict MEN who have to make tests
on audio amplifiers and on the audio
sections of high-quality FM, AN, and
television receivers have been finding
more and more that the old #ried and
true test procedures are not necessarily
the best. The high-fidelity enthusiast
has found that intermodulation meas-
urements, for example, are usually far
more revealing than harmonic distor-
tion tests. And the Service-Man
whose time is his bread and butter,
has discovered that the old wav of
finding an amplifier’s frequency re-
sponse can be replaced by square-wave
testing.

The drawback that has confined
square-wave measurements to a comi-
paratively few service shops has been
the difficulty of generating a really
good square wave by the usual method.
Ordinarily, a sine wave is fed to a
series of clippers and amplifiers. The
clippers place a flat top on each wave,
but reduce the amplitude greatly and
leave the sides of the wave sloping.
Following amplifiers make the slope
steeper, after which the wave is
clipped again. Several stages of this
kind produce a wave with very good
flattops; but theoretically, the sloping
sides of the sine wave can never be
made really vertical. In practice they

18 * SERVICE, NOVEMBER, 1950

become nearly so, enough for most
purposes.

To approach a desirably steep wave-
front, several costly and space-consum-
ing amplifier and clipper stages must
be used. Since each must operate
over a wide band to keep the top flat
and the sides steep, additional noise is
introduced in every stage.

Another and much better approach
to the problem is to actually generate
a square wave with a circuit designed
for the purpose, such as a multivi-
brator. The difficulty here is that the
frequency of a multi-vibrator is very
unstable. It can be synchronized by
application of a signal from an ex-
ternal generator of the usual type, but
unless there is some provision for
varying the values of the circuit com-
ponents, the multivibrator will work
over only a very limited frequency
range. Its range need not, of course,
be as great as that of a sine-wave test
generator, but at least two frequencies
should be available, one at about 300
and the other in the neighborhood of
3,000 cycles.

The Flip-Flop Circuit

The Eccles-Jordan flip-flop circuit
has afforded a close approach to the
solution of the square-wave problem.
In this system there are a pair of

tubes enploying mutual positive feed-
back, much like a multivibrator. It
does not oscillate, however, but ar-
ranged so that in a stable condition
one of the tubes is cut off while the
other is drawing plate current. Each
negative pulse applied simultaneously
to both grids from an external source
swaps the conditions; the tube that
was conducting suddenly cuts off and
the other suddenly conducts. Output
taken from either tube is a series of
excellent square waves composed of
the alternate conducting and noncon-
ducting periods of the tube. The tran-
sition from one condition to the other
is very fast; it is approximately a
switching action, and thus the wave-
front is very steep, almost invisible
on a ’scope, with the brilliance con-
trol at the usual setting. Since output
is taken from only one of the two
tubes, the frequency of the output is
one-half that of the input negative
pulses.

This circuit is somewhat frequency-
sensitive, however, and the frequency
division is not always desirable. In
addition,  high-amplitude negative
pulses are not available from an audio
service generator.

An idea for the ultimate solution
was found in a patent! issued in ’49
to Nicholas Langer. The inventor de-
scribed an electronic musical instru-
ment employing cascaded frequency
dividers, using the principles of the
Eccles-Jordan circuit and making it
aperiodic. The flip-flop in this patent
can be operated over the entire audio-
frequency range and up through the
ultrasonics without a change in the

INo. 2,486,039 assigned to. Central Com-
mercial Co., Chicago.



Fig. la. Dual-triode modified flip-flop circuit.

component values. It does divide fre-
quency in half, however, and a further
modification has been found necessary
to make the output frequency the same
as that of the input.

In the circuit, shown in Fig. la, two
to five volts of sine-wave audio of
any frequency are necessary at the
input.  This can be furnished by a
standard test oscillator. (It will be
noted thati negative pulses are ot
required.) The output is a constant
2.5 volts of perfectly square wave
or as nearly perfect as the state of the
art permits, to quote the FCC. In Fig.
2 appears a ’scope photo of the output
wave at 400 cycles. The tops are
perfectly flat and the sides are prac-
tically invisible. (The nonuniformity
in wavetop thickness was caused by
the single-ended ’scope amplifier.)

The wave of Fig. 2 is practically
symmetrical, but a simple adjustment
in the circuit yields waves with any
desired percentage pulse width, though
the width will change somewhat with
wide frequency changes.

Theory of Operation

When power is first turned on, the
circuit almost immediately reaches a
state of equilibrium in which both
tubes are conducting weakly. About
2 ma is drawn by both tubes and the
voltage at each plate is about 60.
There is some difference between the
two due to the 5000-ohm output atten-
uator. R., which gives some cathode
bias, but the difference is not impor-
tant.

Because of the direct coupling. each
grid is somewhat positive. The 65-volt
negative C-supply overbalances this,
however, placing the grids at a net
voltage sufficient to allow the total
2-ma plate current. (These currents
and voltages may vary, but they are
not critical.)

When a sine wave is applied to the
input, the first alternation may be a
positive one. Reaching the grid of the
V, section of the 6SN7GT. it drives
the grid more positive and increases

Fig. 2. Photo of scope pattern, revealing the
almost perfectly squared waves.
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the plate current, which produces a
pulse of negative voltage at the V,
plate. This plate is coupled to the grid
of V., which, receiving the negative
pulse, goes nearer to cutoff. As a
result, a positive pulse appears at the
plate of V., which is coupled back to
the grid of Vi. This positive pulse
reinforces the positive alternation
from the sine-wave input, so that the
whole action cycle described is greatly
accentuated, reaching an end only
when V. is at cutoff and V, is at
saturation. The action takes place in
a very short time and produces the
steep sides of the wave shown in
Fig. 2.

The cutoff of V, and saturation of
V, continues for the duration of the
positive alternation of the input sine
wave. That creates a flat top for the
output wave.

The next sine-wave alternation 1s a

Fig. 3. Rounded wave pattern illustrating poer
treble response.

negative one. Al its start, the grid of
V, falls slightly from saturation. As
a result, there is a small positive pulse
at its plate. Transierred to the grid
of V,, the positive pulse creates a nega-
tive pulse at the V. plate. This, trans-
ferred to the grid of V,, accentuates
the effect of the negative sine-wave
alternation. The feedback action again
occurs in a very short time, stopping
only when V; is cut off and V, is at
saturation. For the remainder of the
negative alternation, conditions are
quiet, making the flat top for the nega-
tive alternation of the output square
wave.

Output is taken {rom the 3,000-ohm
attenuator, Re. The cathode resistor
makes for a slight asymmetry, which
can be seen in Fig. 2 as the small dif-
ference in steepness of the leading and
trailing edges. It is worth while, how-

(Continued on page 67)

Fig. 4. Sloping wuvetops which mean defici=nt
bass.
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“OUR SERVICE BUSINESS HAS
INCREASED CONSIDERABLY,
DUE TO THE INFLUENCE OF
THE RAYTHEON BONDED DEALER

PROGRAMY ... says WW/

Right: Mort Farr’s modern, well equipped
establishment in Upper Darby, Pennsylvania.

Below: Service dealers in the Philadelphia
area get dependable personalized attention
from Almo Radio Company, exclusive
Raytheen tube distributors. Pictured is Al
Margolis of Almo, checking an order with
Mort Farr (right).

Customer confidence is the key to volume service business. The
RAYTHEON Bonded ELECTRONIC TECHNICIAN PROGRAM provides
this vital asset for Mort Farr, just as it does for thousands of other
dealers who have adopted this exclusive Raytheon business builder.

Raytheon Radio and Television Tubes help, too, because Raytheons
. ! are Right . . . for Sound and Sight! Every time a worn out tube is
o replaced with a Raytheon, the service dealer gains another sacisfied
customer.

What the Raytheon Bonded Program does for Mort Farr it can do
for you! Ask your RAYTHEON distributor how you can become a
Bonded ELECTRONIC TECHNICIAN...how you can get your Television
and Radio service backed by the bond that creates
customer confidence in youand your work. Ifyou
qualify, it’s yours at no cost to you—the Bonded

R AYTH E 0 N Program is Raytheon’s Investment In Your Future.

RAYTHEON MANUFACTURING COMPANY

:cz;komc TECHNIGIAN; |

s

EL
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Servicing
KM Detectors

by ALLAN LYTEL

Temple University Technical Institute

Fig. 1.

FREQUENCY-MODULATION detectors
may be aligned and serviced by either
of two methods. One method involves
the use of a irequency-modulated sig-
nal generator which swings the signal
over the complete 200-ke¢ handwidth to
simutate an input FM signal to the re-
ceiver. A visual trace wherein the fre
quency output is plotted on the fuores-
cent screen of the 'scope tube is used
for alignment. The second method,
which can be equally successful, pro-
vided extreme care prevails, requires
the use of a single-frequency signal
generator (the standard AM signal
generator) and a vacuum-tube volt
meter.

There are several important types of
FM detectors. The most conmmmon of
these are the ratio detector and the
discriminator. Other types ol detec:
tors include the locked-in oscillator
and the Fremodyne super-regenera-
tion-detector.

The function and operation of the
discriminator and ratio detector can be
best explained in terms of the basic
AM detector using the diode. This
circuit, when modified for use as an
FM detector, is shown in Fig. 1. It 1s
known as the slope detector since the
input signal is not at resonance with
the detector tank circuit. The primary
of the transformer, T4, is linked to the
last /f stage whose frequency we may
assume to be 107 mc. Capacitor C,
tunes the secondary to a frequency
which is not that of the if. But in our
example, the resonant frequency of the
secondary is above 10.7 mc. In the
drawing, this resonant irequency is

Basic AM detector circait using a diode which has been
modified for use as am FM or slope detector.

T

From Last
IF Stage

10.650 Mc

10 800 Mc
10.750Mc

Increasing Amplitude

Increasing Frequency

Application Procedures

Avadailable For Single-

Frequency Signal Generator of AM Type and
VTVM To Align and Service Ratio Detector and
Discriminator Type FM Detectors.

designated F, and we may assume that
it is 100 kc above the 7f or 10.80 mc.
The slope detector is usually incapable
of detecting the full 200-kc bandwidth
of the I'M wave in a linear fashion
without distortion. For this reason we
must restrict the bandwidth to approxi
mately 100 ke to operate on the linear
portion of the curve.

The response curve of the tuned sec-
ondary circuit is plotted with increas
ing frequency to the right and increas-
ing amplitude going up; that is, ampli
tude 1s plotted on the ¥ axis and fre-
quency is plotted on the X axis. The
imput frequency, or 10.7 mc, ts marked
I, in this figure. It is important to see
that this is wno! the resonant frequency
of the secondary. The diode V, is the
detector tube and its load is resistor R..

The incoming if signal will produce
a voltage output across the resistive
load, since the tube detects and recti-
fies when its plate is positive relative
to the cathode. There will he a con
stant voltage output when an unmodu-
lated M signal is being received. As
the incoming signal increases in fre-
queney, to F. in the figure, an increase
i the voltage output will be noticed
since we are now approaching the

WWW.americanradiohistorv.com

resonant frequency of the secondary.
In this manner, an increase mn fre-
quency will mean an increase in volt-
age output. If the incoming FM sig-
nal decreases in irequency to the point
marked F,, the voltage output across
R, will increase. The voltage output
then increases or decreases depending
upon frequency of the incoming FM
signal. Tt might be said that the tuned
circuit changes the FM signal into
AM, after which it is detected by the
rectifier and its load. The filter ca-
pacitor, C,, filters out the »f pulses in
the output, so that the signal across
the load resistor represents af varia-
tions.

While the fundamental action of the
slope detector is quite similar to the
more advanced design of the discrim-
inator, there are inherent limitations in
the slope detector which prevent its
widespread use. The limitations, in
fact, will be found to be the very fea-
tures which are taken care of in the
operation of the discriminator. A
straight-line portion of the tuning
curve in the slope detector must be
used to obtain an undistorted audio
output. The linear portion is no! suffi-
cientlvy large to permit the full 200-kc
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bandwidth used in the 88-108 mc¢ FM
band. Only about 100 to 200 kc of the
slope detector curve are sufficiently
linear to be used in this manner. One-
half of the entire tuning curve is only
200 ke. Even if the entire half of a
curve could be used, a bandwidth of
200 ke could conceivably be accommo-
dated in a detector of this type, but
this would involve using the curved
portions at the top and bottom sections
of the curve. The complete 200-kc por-
tion of the tuning curve is shown in
the figure, as the frequency difference
between F, and F;. A Service Man,
who is aligning a slope detector, would
have to adjust the frequency of C,
above or below the incoming #f signal,
so that the incoming signal was ap-
proximately the center of the tuning
curve.

The Double Tuned Detector

A circuit which exhibits all of the
important features of a complete FM
detector, is shown in Fig. 2. The only
serious defect of this circuit is its in-
ability to prevent the passage of AM
signals, which may appear on the in-
coming FM signal. This double-tuned
circuit consists essentially of two slope
detectors placed back to back. The two
load resistors, R, and R,, are connected
series-opposing. This means that if
they both had equal voltage drops, the
net output would be zero, since the
audio signal output is obtained across
these two resistors used in series.

The action of this circuit may be
considered by taking each of the diodes
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Fig. 3. Discriminator
system
plots: In a appears plot of input
frequency at resonance; b, input
frequency below
input freq

(Left)

Fig. 2. A double-tuned FM
detector system.

(Right)

detection

and vector relationship

resonance ; <,
y above r

separately. There is a 200-kc separa-
tion between the tuning peaks of diode
1 and diode 2. As shown in the draw-
ing, these two tuning curves slightly
overlap and because of the relation of
their output voltages, diode I produces
a negative output signal and diode 2
produces a positive output signal. It
is easy to understand if we take these
tuning curves and plot diode I as a
negative going output, and diode 2 as
a positive going output. Since these
two curves overlap slightly in the cen-
ter, their combined action will produce
a linear response. This is quite sim-
ilar to the correction for linearity
found in push-pull circuits.

Each of the diodes is tuned to reso-
nance 100 kc away from the incoming
if signal. This makes diode I reso-
nant at 10.6 mc and diode 2 resonant
at 10.8 mc, if we have an if signal of
10.7 mc.

The servicing techniques involved
may be very easily tied in with theory
of operation. If we take an ordinary
AM signal generator connected to the
grid of the preceding if stage, a vivm
may be connected across the load re-
sistor of diode I. The signal generator
is now adjusted for a 10.6 mc signal
output and the tuning capacitor for
diode 1 is adjusted for maximum out-
put from this circuit. The signal gen-
erator is then adjusted for an output
of 10.8 mc and the tuning capacitor of
diode 2 is adjusted for resonance at
this frequency.” A check on this align-
ment may be obtained by connecting
the vtvan across both resistors in series,
with a signal generator output at 10.7

www.americanradiohistorv com

mc. There should be zero voltage in-
dicated on the meter at this frequency.
The preceding if stage which feeds
this detector should be adjusted for a
maximum output at 10.7 mc which is
still zero output across the two resis-
tors forming the total load of the
double tuned detector.

The Discriminator Detector

The double-tuned circuit which oper-
ates as two slope detectors placed back
to back has been replaced in modern
receivers by the discriminator. One
of the reasons for the widespread use
of the discriminator is its relative ease
in tuning adjustments. The double-
tuned circuit requires three frequency
adjustments in servicing; the primary
must be tuned to the if or 10.7 mc.
Each of the secondaries must be tuned
100 kc from the if. One of the diodes
is adjusted for 10.6 mc and the second
for 10.8 mc. This involves three sepa-
rate tuning adjustments on three indi-
vidual frequencies with the attendant
possibility of errors during servicing
or alignment.

The discriminator circuit shown in
Fig. 3 has the same type of output.
However, it uses only one single fre-
quency for the circuit adjustment ; this
is the ¢f frequency of 10.7 mc. While
the discriminator has the characteristic
FM S-shaped output curve, its opera-
tion can be best explained by means of
vectors. A voltage impressed across
the primary of a tuned transformer will
be 90° out of phase with the measured
voltage across the secondary. This

(Continued on page 64)



4 MODELS

To Fit EVERY NEED

SO YOU CAN SELL

The Right Tele-Rotor
for the Right Application

€-D and RADIARY

TEERNOR

Tested and proven to be the outstanding
rotator in the field ... this heavy-duty TELE-
ROTOR has no equal! Powerful . . . rugged
... it will hold and turn any antenna array
under any weather conditions! Easily and
quickly installed —guaranteed for troubls-
free performance!

MODEL TR-1. .. Rotator and control cabinet
with end of rotation light (uses 4 wire cablz)

...... $39.95

MODEL TR-2 . . . Rotator with ™ Compass Can-
trol” cabinet having illuminated “perfect
pattern” dial .. ..... (uses 8 wire cable)

...... $44.95
ATX-8 8 wire cable . . .. ... 10c¢ per ft.

CORNELL-DUBILIER SOUTH PLAINFIELD, N. J.

€=D and RADIART

TZLERIOR che

Here is the standard TELE-ROTOR . . .
for all average installations. it features
the ALL IN LINE design...and is power-
ed by the same husky motor that has
proven itself in the heavy-duty models.

MODEL 501-A . . . Rotator with control
cabinet and flashing light indicating
when rotator turns. .. (uses 5 wire cable)

MODEL 502-A . . . . Rotator with control ¢
cabinet having indicating meter for “hair-
line” tuning. ... .(uses 5 wire cable)

...... $44.95 \

THE RADIART CORPORATION CLEVELAND 2, OHIO

H
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In THE AuTo Rapio SvsTeAM, remote-
control heads are particularly impor-
tant, serving as the key operating-
control link involving tuning, volume
control, switches, etc.

Mounted on the firewall, the re
mote control unit is connected to the
radio chassis by a flexible cable, simi-
lar to the type used for the speedom-
eter cables, but considerably better.
Before the war, these cables, or shafts
were limited to about twenty-four
inches in length, due to manufactur-
ing difficulties. However, during the
war, cables were developed for the con-
trol of aircraft radios, which ran up
to thirty-five feet in length, without
any slack or slipping. These principles
have now Dheen incorporated in the
design of current model auto-radio
tuning shafts and cables.

The cables are terminated in fittings
known as splines which engage simi-
larly shaped female sockets on the vol-
ume-control tuning device, etc. They
are found in divers shapes, the most
common being square, slotted, and
tongued. Some of the older ones used
a small pinion gear on the end of the
shaft, which engaged a segment gear
on the variable capacitor of the set.
Some have used a multi-grooved spline
which engaged a soft rubber socket,
to drive bandswitches, etc.

While these shafts are flexible to a
remarkahle degree, there are definite
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limits. The shafts must never be in-
stalled in such a way that they will
bend over a radius of about ten inches.
A shorter bend than this will cause
them to bind and wear rapidly. It is
always necessary to check control
shafts for a freedom of movement
after preliminary positioning, tying
them in the position which gives the
smoothest operation. They should be
tied to braces, etc., with friction tape.
Incidentally, they must not be tied to
rods which must move, such as the
choke or throttle rods on the ’'38-’39
Fords.

The control heads themselves are
fundamentally the same. That is, they
have a dial scale, with pointer, and
two shafts for the volume control and
tuning knobs. Some have tone controls
or tone control switches on them, and
some have push-hutton selector assem-
blies, for the automatic tuning sets.
The dial pointer is usually driven by
a linen cable, just as in the household
sets. Some of the older ones used gears
sometimes made of plastic. These
didn’t prove to be too practical, and
accordingly the cable-drive is almost
universal today.

A metal box is provided to form a
mounting for these parts. Its shape is
determined by its use. For instance,
the under-dash or universal head will
be found to be long and narrow, with
brackets or ears to permit installation

WWW.americanradiohistorv.com

I'ig. 1. Adapter for holding of flexible cables and shafts for the
replacing of splines or fittings.
Left, Fig. 2. Remote-control head and shaft mount setup.

under the lower edge of the dash. The
custom heads have been designed to
duplicate the original head made for
that model car. These heads fit right
into the space provided on the instru-
ment panel, resulting in a custom-built
type of job for any kind of receiver.

To install the under-dash control, it
is necessary to select a location which
is free from interference with other
parts, such as the gearshift on the
older cars, ventilator lift handles, etc.
Also, it is important to see that the
control shafts can reach to the set
without too much stretching. In fact,
the control shafts are the determining
factor in the location. It’s a good idea
to slip them into the set, temporarily.
and then select a location where they’ll
have the hest run to the set. The head
should he mounted to the underside of
the dash with two small bolts, to fit
the holes in the brackets or ears pro-
vided.

Some sets have the volume control
itself in the head connected to the set
with shielded cable. When installing
this type, the paint must be scraped
from under the mounting ears, to pro-
vide a good ground. Even then, it may
be necessary to connect a heavy bond-
ing braid from the set to the control
head to cut down the hum.

When installing the cables, they
must not be left in such a position that
they can get into the cowl-ventilator



Conirol Head and Shafit
Installation and Servicing

b

lift mechanism and be cut or bent. This
is a warning which also holds true
for speaker cables, automatic tuning
cables, dial-light leads, etc. They must
be tied out of the way with tape.

To install custom-huilt heads, it is
first necessary to remove the cover
plate over the opening in the dash.
Then the head can be assembled as
per the instructions supplied with each
kit. Most of these heads are held in
place by two nuts on the control
shafts. Ordinarily a chrominm-plated
escutcheon is provided with the Kkits.
This should be installed under these
nuts. Then the plastic or metal cup
washers, which cover the nuts, can be
installed, followed by setting of the
knobs. Some of these heads will re-
quire a back-brace, to hold the top of
the unit into position. Their pilot
lights are usually separate kads, and
the pilot light itself is in a spring-
collar socket, which snaps nto place
in the head.

Occasionally, the head, as Turnished,
doesn’t quite fit the opening. This can
be remedied by dressing down, with a
small file, the rough places until the
head can slip into place. The trouble
is usually caused by grille roughness
which occurs during the casting of
the cover.

Remote Control Shafts

The remote-control shafts may be
repaired or altered without too much
trouble, if certain precautions are ob-
served. Fittings may be replaced or
changed, and the length of shafts
changed to fit your needs. It’s always
a good idea to keep a few standard
fittings around, just in case!

The shafts are made up of two parts,
the cable itself and an outer housing.
The inner shaft, which does the work,

JACK D

Ouachita Radio Service

is made up of steel wires, laid or spir-
ally wrapped around a core. There are
at least two layers, wrapped in op-
posite directions, to give the shaft
rigidity. These wrappings are under
tension at all times, and therefore it 1s
necessary to keep them in a secure
position when working on them. An
instant’s carelessness will cause the
outer layer to unwind, and the shaft
will be ruined.

To replace or change a fitting, the
shaft should be slid out of the housing
as far as it will go. If it will come all
the way, so much the better. The fit-
ting should be held in a vise, and the
shaft close to it cleaned. Grease, etc.
should be washed out with carbon-tet,
and then some solder sweited into the
strands, close to the fitting. The solder
should penetrate well into the cable,
and be allowed to set. Then the shaft
should be caught in the vise, if pos-
sible. If there isn’t room, an adapter
similar to the one shown in Fig. 1
can be used. This will provide a firm
grip on the shaft. The shait should be
close to the fitting, gently twisting the
fitting off the shaft, if it happens to
he the swedged or pressed-on tyvpe.
Oiten the shaft is soldered on. In this
instance heat will permit one to pull
it otf. \WVith soldered fittings, 1t is nec-

ARR

essary to see to it that the shaft is
firmly held before attempting to un-
solder. The strands of wire in the
shaft will form threads, and the
swedged fittings may be wunscrewed.
1 the fitting is too tight to unscrew,
it should be squeezed in the vise, sev-
eral times, and then it will be found
to loosen up.

The shafts may be cut easily, if the
proper techniques are followed. First,
the fitting should he removed, as ex-
plained, and the shaft pulled from the
housing, marking the spot where the
cut is to be made. Then the shaft
should be cleaned and solder sweated
into the strands for at least an inch
on either side of the mark. Cutting can
follow, using a hacksaw, or, still bet-
ter, a small high-speed grinder can be
used to grind the shaft down into two
sections. A wheel with a square edge
should be used, making the cut at an
angle of about 309% with the edge. The
shaft should not be allowed to get too
hot while grinding, as it may melt the
solder and let the shaft unwind. The
end of the shaft should he left slightly
rounded, and then finished smoothly,
so that it can enter the fitting easily.

The housings may be cut in the
same way, although the soldering is

(Continued on page 68)

Design Features of Remote-Control Systems . ..
How They Are Mounted ... Custom-Type Head
Characteristics . . . Shaft Construction . . . Repair-

ing Shafts ... Use of Adapter Mounts for Shafts
During Servicing . . . Cutting Techniques.

SERVICE, NOVEMBER, 1950 ¢ 25



PH.N . installation ..« service

Three -Way Speaker System Circuitry . . . Design
and Application Features of Line Amplifiers, TV
Audio Amplifiers, Tape Recorders, Paging, Ceiling,
Wall and Auto Speakers, Turnover Cartridges
and Radio-Phono Switches.

by KENNETH STEWART

THE TrREND to the use of hi-fi ampli
fying systems has accented the possi-
bilities of multiple-speaker hookups
which might be used to provide
wide-frequency coverage. Recently, a
3-way speaker arrangement was sug-
gested, employing a tweeter, trumpet
and a cone speaker, set up as illus-
trated below, at right.

With the cone (¢) providing a 30 to
300-cps range, the trumpet (b) a 300
to 3000-cps coverage and the tweeter
(a) 3,000 to 15,000-cps reproduction,
the combination was described as an
interesting approach to a broadband
response affair.

As a housing a cabinet constructed of
34" plywood, approximately 30”7 x 40
x 16”, was recommended. An opening
or vent, 47 x 20", should be left at the
top rear by means of a cutout in the
back cover.

Amplifiers

Line Amplifier: A plug-in line
amplifier* with a self-contained power
supply is now available for custom
sound installations.

Amplifier can be used as a master
mixer for up to four preamplifiers. It
can also be used as a booster amplifier
for supplying zero level to a telephone
line, a line amplifier capable of operat-
ing from a telephone line, a driver am-
plifier supplying driving voltage for
up to 500 power amplifiers’, a monitor
amplifier suplying two watts of audio

1RCA type MI-12160.

2RCA MI-12188.

*RCA MI-12241.

4Model 10MT; N. J. R. Electronics Company,
distributed by Milo Sound, 200 Greenwich
Street, New York 7, N. Y.

8Masco D37R
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power to a speaker, or a bridging
amplifier for bridging a low impedance
line. In addition, the anmiplifier can be
used to supply plate and filament
power to two preamplifiers® without
affecting its primary function.
Amplifier features inverse feedback
control and voltage-regulated power
supply, and has a rated power output
of up to two watts. An interstage
gain control with positions 0 to 10 is
mounted on the front apron of the
chassis. Power supply consists of a

power transformer, high vacuum full-
wave rectifier tube, and low hum out-
put filter.

TV Audio Amplifier: A push-pull
amplifying svstem* specially designed
for television chassis has been devel-
oped. Tubes used include 2-6K6s or
2-6V6s, in push-pull and 1-6]5 driver.
Power output is 6 to 8 watts. Chassis

74

measures 3”7 x 5

Recorders

Plastic-Tape Tape Recorder: A
tape recorder® with 625 of plastic
tape, 77 takeup reel, microphone and
built-in AM tuner, which can be used
as a separate radio when not record-
ing, has been announced.

Of dual-speed, dual-track design,
recorders feature two hours of dual-
track recording at 3.75 inches per sec-
ond or one hour at 7.50 inches per
second on a seven-inch reel of 1200/
of plastic tape.

Six models are available; three with
self-contained AM tuner built into the

(Continved on page 28)

Three-way speaker system. Ci is a l-mfd paper, low voltage; Co, 30-mfd paper, low
voltage; and Cz, 15-mfd paper, low voltage. L1 is approximately 0.5 milhy with 175 turns

of No. 16 dcc on a bobbin 1" i.d. x 1" long (flange o.d. 214"").

L2 is approximately 5.0

milhy with 550 turns of No. 16 dcc on a bobbin 17 i.d. x 2 long (flange diameter 4”').
Potentiometers are 50-ohm types, wire wound, with a S-watt minimum capacity.

(Courtesy University Loudspeakers)
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Balanced Tone Arm
Gives perfect record
touch on all size and
all speed records.

Velocity Trip
New mechanism gives
all records increased
quality playing life.

-y

-

-
-
-

Diskchanger

Why there’s big profits ahead for Webster-Chicago dealers!

12 million

RECORD CHANGERS

AMERICAS FINEST!
SENSATIONAL NEW

Webster-Chicago

o

Easiest to sell because it has
every wanted feature!

Cushion-Drop
New spindie
gently lowers records;
heavy fleck turntable
cushions drop.

Webster-Chicago dealers are cashing in on this huge conversion
market b:ciuse they sell Webster-Chicago Diskchangers—the
only repl:czment changer with «// these features:

*T. M. Reg.

Webster-Chicago dealers know
fast seilers like this Diskchanger
mean bigger profits...that’s why

they're stocking up now for the

big fall-winter selling season!

mm

® Avutomatizally plays 12-inch, 10-
inch or 7-inch records at 33V, 45
or 78 rpm without any special
adjustments.

® Pick-up arm comes to rest position
after last record is played.

® |dier whzel retracts when control

speed is off; eliminates flat spot
which causes "wow."

® Fewer working parts for longer life
of carefree operation.

® New automatic manual position
plays home recordings or ''inside-
out' records without special adjust-
ment.

t Radio and Television Retailing—May

WEBSTER-CHICAGO

Chicago 39, lllinois )
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(Continued from page 26)

mechanism housing. Two of the
models are complete with tweed and
fabricoid carrying case with leather
handle and two others have a self-
contained, hook-hinged, metal cover
with lock and key and with a spring
handle.

All models have threaded (6-32)
supply and takeup reel spindles which
permit bolting down of reels and allow
playing the recorders in any position.

Power output, 5 watts.

283 e SERVICE, NOVEMBER, 1950

ROYAL EIGHT”
with the

NEW ROYAL BLUE
CONE

PMGﬂM
ROYAL EIGHT”

compares with
any 12" speaker!
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This averoged laboratery response
curve of the Permoflux 8T8-1 proves
that it compares with the finest speakers
regardless of size or price.

It's Your “Springboard” to Extra
Sales with Customers who want
12" performance but don't
want to pay a 40% higher price.

From the resonant boom of jungle drums to the light warble of the
flute, this new 8” speaker reproduces sound with superior sensitivity
and fidelity. The tonal qualities of this magnificent speaker can only
add to the excellence of any audio equipment.

Special processing provides extra-strong cone; allows cone to be soft-
suspended from basket ond held ot coil-end by extra-large spider.
Permits more faithful reproduction at lower frequencies. Deeper, cur-
vilinear cone greatly extends high-frequency response.

Permoflux Royal Eight” {Model 8T8-1) is ruggedly-built, and simple
to install. Provides big speaker performance in o small frame —uses
smaller, more economical baffle, List Price $15.00.

Send for Catolog No. J201—Dept. SE

Tape Recorder: A tape machine®
which can record at both 334 and 7%
inches per second, is now available.
According to the manufacturer, this
feature means that spools recorded on
it can be interchanged with other tape
recorders. The machine uses a double-
track tape providing two hours of
recording at the slow speed without
turning over the reel. Recorder has
fast forward and fast reverse speeds.
At the fast speed, a 1,200-foot reel of
tape will run through in three
minutes.

The recorder is also said to feature
a new development in tape reels; loop

WWW.americanradiohistorv.com

Masco tape recorder.

leaders that simply drop over the reel.
With these, the machine operates to
the end of the reel and then stops
automatically without any danger of
the leader slipping from its moorings.

Uses five tubes and a rectifier in a
straight ac circuit. Three of these are
dual-purpose tubes. A six-inch speak-
er is supplied.

Standard equipment includes a
microphone, power cord, an empty reel
and one spool of tape measuring 1,200
feet.

Speakers

Paging Speaker: A paging type
speaker” with a power input capacity
of 12 watts continuous, and a fre-
quency response of 250-10,000 cps, has
been developed. Said to be capable of
wide angle dispersion of sound in the
horizontal plane, while limiting the
vertical dispersion to the optimum
degree for paging and talk-back pur
poses.

Speaker is said to incorporate the
advantages of the University reflex
formula plus the superiority of a
cobra-shaped horn. Features a her
metically-sealed integral driver unit
design.

Flush Mounting Grille: A 10-inch
steel disc” for speaker flush monunting
in walls or ceiling is now available.

SWeb-Corp.; \Vebster-Chicago Corp.

“Cobra 12: University Loudspeakers, Tuc.
8Model 10-P: Wright, Tnc. 9Wright NP-7316.
0Wright NP-832 and NP-8680. 1'\Wright 10-P,
“Model 96-T: Electro-Voice.

Webster-Chicago tape recorder.




Loudspeaker paging speaker

University

polished
baked on

finishes;
with

Supplied i two
chrome plate or
prime coat

Grilles can he equipped with 7-inch
pm speaker’. as well as 8-inch types
Grille can also he used as a baclk-seat
automobile speaker

Pickup Cartridges

Torque Drive Turnover Cartridge:
A turnover type crystal cartridge® for
-ecord playvers has been developed

In the cartridge, each needle is com-
pletely isolated. There is said to be no

(Continued ou page 70)
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Wright

flush-mounting grille.

Electro-Veice torque-drive pickup turnover
cartridge.

Automatic phono changer with the T'r»O-Matic
changer spindle developed by the V-M Corp., on
which a patent (2523045) was recently issued.

PREMIUM QUALITY
at NO EXTRA COST

Sprague Telecap* Tubulars are superior to every

other molded paper capacitor because they are made
by the same dry assembly process as large raetal-
encased oil capacitors. They cannot be contaminated
by dust or moisture during manufacture.

Every Sprague Telecap, from 600 to 12,500 volts,
is molded dry . . . then mineral-oil impregnated under
high vacuum through a small opening . . . ard the

terminal solder-sealed after the lead is inserted
Result? Top resistance to heat and moisture . . .
extra high insulation resistance . . . superior capaci-
tance stability . .. and a capacitor that is preferred
by the nation’s leading television manufacture-s.
Ask for Telecaps at your jobber’s. Or wr.te for
bulletin covering details and specifications.

TELECAP TUBULARS

{

Hollow eyelet ter-
minal for oil im-

pregnation after

. Non -flammable,
molding

dense bakelite
phenolic-molded

housing Uniform windings
of high purity
pazer and alumi-

num foil

Soldersealasin
large metal-
encased oil
capacitors

SPRAGUE PRODUCTS COMPANY

North Adams Mass.

PIONEERS

IN ELECTRIC AND ELECTRONIC DEVELOPMENT
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Circuitry Highlights of Narrow-Neck Picture-Tube Models Which Feature
New Type Deflection Systems.

THE RECENT DEVELOPMENT of i nar-
row-neck type of picture tube, which
permitted the use of new types of
deflection systems, has introduced sev-
eral interesting TV circuitry innova-
tions. In view of the tube’s design,
featuring a flaring of the tube where
the neck joins the funnel, it has been
found possible to distribute the wind-
ings of the horizontal yoke in order to
place the field in proportion to the
amount of deflection necessary at each
particular point. As a result, the
power requirements of deflection could
be reduced substantially,

Selenium Rectifiers Used

The reduced power requirements of
the deflection system permitted the
application of a selenium rectifier op-
erating directly off the line. The use

of a power transformer was found to
be unnecessary, because high B volt-
ages were not required. However, in
order to achieve a B supply higher
than that available from the line alone,
the filament transformer was so con-
nected that the 6.3-volt secondarv
could operate series aiding, and thus
the ac voltage applied to the selenium
rectifier became 6.3 volts more than
the line voltage. In addition, the plate
returns of the vertical oscillator and
output stages, and the horizontal oscil-
lator and output stages were returned
to a point on the horizontal damper
stage to take advantage of a boost
voltage contributed by the damper ac-
tion: the voltage at this point is over
a hundred volts higher than the B
voltage. The damper stage actually
has two functions. First, as its nor-
mal function, to assist with horizontal
deflection and permit fast retrace ac-

Fig. 1. Block diagram of Philco chassis using narrow-neck picture tubes.

2 Stages Ratio L Sound Sound
SiF ) Det. Amp. Out
B6AUG's X7 X7 25L6
Sound Takeoff
Link lii

RF . nkCoupling 3 Stoge IF Video Video
6CB6 Mixer 6CB6's Det #—— Amp.
12av7 12AU7 6AU6

Osc.
AGC Bus AGC
Det.n
12AU7
Sync Takeoff
PM Focus
-l
Vert Deflection

HV

L Sync # Sync Sync Rect.
Preomp. Sep. +— Inv. 1X2

y2 12aU7]  [1/12124U7 172 12AU7
Hor. Hor. > t
ooy o oo Hor. Deflection
172 12SN7 /2 12SN7 25806

Domper|

6w4
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tion; and, secondly, acting somewhat
like a voltage doubler stage, to assist
the power supply, creating a higher B
voltage for the dellection system.

Chassis Features

In Fig. 1 appears a block diagram
of one series of models using the nar-
row-neck type tube; Philco 51-PT1207,
51-PTI1208, 51-PTi234 and 51
PT1282 The chassis features a ta-
pered line tuner which is link coupled
to the first /f stage to permit the use
of a low-impedance circuit and thus
reduce the possibility of extraneous
pickup in the length of wire between
the tuner and the first if stage. Three
stages of if are equipped with high-
gain 6CBO6s. One half of a 12AU7 is
connected as a double diode, serving
as the video detector and an agc diode.
A single stage of video amplification
(6AU6) supplies drive to the cathode
of the picture tube. Incidentally, ac-
cording to the manufacturer, the aver-
age sensitivity is in the order of 75
microvolts.

Intercarrier Sound Used

The sets use intercarrier sound, with
a take-off point at the second detector.
While the practice of using the video
amp as a takeoff point does take ad-
vantage of the video amplifier’s gain,
perhaps permitting one less stage of
aif, it has been found that this arrange-
ment is often not best for buzz-free
performance. Should noise or sync
pulses overdrive the video stage, it
could cause an interruption of the
sound signal and thus introduce buzz.
Two 6AUGs are employed as sound if,
driving a conventional ratio detector
(7X7). The triode section of the
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AaBI RECHVETS

Cover RCA Victor radios, phonographs, and television
receivers of 1923 through 1950. Material includes schematic
and wiring diagrams, electrical and mechanical specifica-
tions, alignment and adjustment proccdures, complete
service parts lists, chassis layouts, and much other useful
servicing data.

This material is available in two forms: (1) four bound
volumes covering the years 1923 through 1948 (Volume
V covering 1949 is in preparation); (2) booklets covering
individual or similar models released to date in 1950.

OWYOUR$‘f"°m your RCA Distributor

... all the data you need

on RCA VICTOR

television receivers

Service Parts Directory for
RCA Victor TV Receivers—SP-1007

Eighty double-size pages of schematic diagrams
and replacement parts lists for all 56 models of
RCA Victor television receivers manufactured
from 1946 through June, 1950. Large-size book
(107%" x 16%") opens out so that schematic
diagrams face corresponding parts lists for quick,
easy reference. An essential servicing aid available
to you from your local RCA Tube and Parts
Distributor for only 75 cents.
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BOUND VOLUMES—RADIO,PHONOGRAPH, TELEVISION

VOLUME NO. YEARS PAGES PRICE
1 1923 to 1937 880 $3.50

n 1938 to 1942 816 $4.00

m 1943 to 1946 290 $4.00

v 1947 to 1948 566 $6.00

Booklets on early 1950 TV Receivers, 50 cents each
Preliminary Booklets on late 1950 TV Receivers, 25 cents each
Booklets on 1950 Radios and Phonographs, 25 cents each

See your local RCA Tube and Parts Distributor for copies of
these publications. Remember too—there’s no substitute for
genuine RCA radio and television components.

RADIO CORPORATION of AMERICA
ELECTRONIC COMPONENTS HARRISON, N. J.
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Fig. 2. Power and filament supply of Philco TV models
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Fig. 3. The vertical sweep section of the Philco TV receivers.
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7X7 is used as an audio amplifier
driving a 2316 audio output stage.

The sync take-off is also at the sec-
ond detector where it can be free from
the effects of the contrast control.

The savings in vertical deflection
power made possible by the narrow-
neck picture tube permits the use of a
single section of a 12SN7 as a vertical
output stage. This, in conjunction
with the vertical discharge tube, to-
gether form a vertical multi-vibrator
circuit,

Horizontal Sync

Horizontal syvnc is obtained by the
afc phase comparator circuit used
previously within the Philco 1400
series. The horizontal output stage
is a 25BQG6 damped by a 6W4.

A single IX2 high voltage rectifier
is used, but the reduced power require-
ments of horizontal deflection, permits
the use of a new type of horizontal
output transformer which delivers
more than 10 kv for anode supply vol-
tage.

Focusing Provision

Focusing in these models is obtained
by adjusting a steel ring within the
field of fixed permanent magnets.

In Fig. 2 appears a schematic of the
power and filament supply. The two
filament strings are protected from
high current surges by protective re-
sistors, in series with each string.
When the receiver is first turned on,
the filament resistances are low. This
normally pernits a serious surge of
current that has reduced the life ex-
pectancy of tubes in series strings.
However, the introduction of the pro-
tective resistor limits the current and
the voltage drop across the resistor
reduces the voltage across the fila-
ments. This system has heen found to
increase the life expectancy of series
strings to that of the same tubes used
with a filament transformer.

Vertical Sweep

The vertical sweep section is shown
in Fig. 3. Because of the low-deflec-
tion power requirements, it is only
necessary to use one half of a 12SN7
as a vertical output stage and the other
half is used as a vertical discharge tube.
The combination of the two stages

Fig. 4. Horizontal output transformer used in
the Philco narrow-.neck models.
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FOY ELECTRIC COMPANY. INC.

308 SOUTH MINT STREET TELEPHONE 3.4834

CHARLOTTE 6. N. C.

August 21, 1950

Hytron Radio & Electronics Corp.,
Salem, Mass.

Dear Sirs:

It is with great pleasure that [ write you at this time to
compliment you on the superior performance of the Hytron 16RP4
cathode ray picture tube.

[ have just purchased one of the NEW 16" table model
television sets, model , for my own personal use. I was
not pleased with the browm spot which is often found in the
rectangular tubes so I replaced this mew _________ picture tube
with cne of Hytron's. The result? Amazing! Actually clearer
and sherper pictures, more brilliance and no brown spot.

o are euthorized service for about 1l different makes of TV
sets and is one of the factories we serve. From now
on we shall insist upon Hytron for all picture tube replacements,

Yours truly,

J. A. Gupton, J
Service Dept. Mankger

Thanks to Mr. Gupton. His unsolicited

appreciation naturally warms our heart

More important, he gives all service-

dealers an excellent reason for picking

Hytron rectangulars.

Does he choose Hytron: Because the rectangular is Hytron’s baby . . . the original
leader? Because Hytron’s picture-tube plant is the most modern in the country? Because nine
out of ten leading TV set makers choose Hytron? Because more and more service-dealers

show equal shrewdness?

He has an even better reason: experience. His own experience proves Hytron
better. Hytron rectangulars give him amazingly clearer,

sharper, more brilliant pictures. They’ll do the same for you. Demand
original Hytron rectangulars. Prove by your own tests

that Hytron is also your best choice.

SERVICE, NOVEMBER, 1950 ¢ 33
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operate as a multivibrator. The hori-
zontal output transformer is illusirated
in Fig. 4. The transformer is an
autotransformer type for both the high
voltage and the sweep, and the core of
the transformer is a single straight
cylindrical core instead of the conven-
tional C or F shaped cores. The
straight cvlindrical core is described
as having a much greater air gap per-
mitting more of the energy to he util-
ized for high voltage.

The 6W4 is used as the damper
stage but it also has one other func-
tion, as stated previously. The dam-
per pulse is utilized as a source of
boost voltage, charging the capacitor
in the plate circuit of the damper stage.
About 120 volts appear across the
capaciror and is in series with the
B+ 130. The combination comlines
and is used as a 250-volt source for
the horizontal oscillator and vertical
deflection circuits.

Focusing*

In the early days of TV, both the
electrostatic and electromagnetic types
of picture tubes were used. On occa-
sion the Service Man has been con-
fronted with the electrostatic models
and there has leen some confusion be-
cause of the tube design variations.

When electromagnetic focusing is
used, the electrostatic forces con
sidered in connection with electro-
static focusing are replaced by mag-
netic forces set up by a focus coil
which is placed around the neck of the
tube. The focus coil is usuallv wound
in the form of a ring, with many turns
of fine wire. Direct current is passed
through the focusing coil to produce
the desired magnetic field and the
amount of current through the coil is
varied to provide for fine focusing.

Hoffman silver-circle tuner utilizing printed
circuits. Features continuous tuning via a tunlng
shaft mounted on roller bearings. On the shaft
are eight shorting bars that vary the inductance
on a printed circuit. There are also eight printed
circuits, each photo-etched with silver on in-
sulating material. Tuner has sixteen moving parts
that wear eight sliding silver contacts and eight
heavy silver tuning lines; eight solid bearings
on shaft with one planetary drive and eight
bearing surfaces.

Currently the focus coil makes use
of both permanent and electromag-
netic fields. Instead of using a larger
coil with thousands of turns of wire
a much smaller coil is used in con-
junction with a circular permanent
magnet. The coil is placed inside the
circular permanent magnet which sup
plies the major portion of the mag-
netic field. The coil itself supplies the
remaining portion of the magnetic
field necessary for focusing, the cur-
rent through it being variable so as
to provide fine focusing.

This type of focus coil provides two
advantages over the usual type of coil
where all the magnetic field is due
entirely to the coil itself. First, it
minimizes defocusing of the heam due

Sound-system circuitry of Westinghouse V-2152-

01 chassis, which features a 6BH6 second sound

if amplifier operated with low plate and screen

voltages, so that plate current cutoff and satura-
tion points are easily reached.

to line voltage fluctuations since most
of the magnetic field is fixed due to
the permanent magnet ring. Also,
since only a small portion of the total
magnetic field necessary for focusing
is produced by the coil itself, the
energy supplied by the power supply
for focusing is held to a minimum.

Electromagnetic Deflection

With  electromagnetic  deflection,
coils are used instead oi plates and
they are placed around the outside of
the tube neck. By passage of a suit-
able «current waveform through these
coils, a scanner raster can be produced
on the screen of the picture tube, just
as in the case of the electrostatic type
of tube. The strength of the magnetic
field produced by these coils is propor-
tional to the current through them and
the instantaneous deflection of the
beam is proportional to the instan-
taneous current through the coil. To
deflect the beam at a uniform rate, the
current through deflection coils must
change at a-uniform rate. To accom-
plish this, a sawtooth waveform of the
current is passed through the coils,
which compares to the sawtooth volt-
age waveform required at the deflect-
ing plates for electrostatic deflection.
It should be remembered that when
electromagnetic deflection is employed
a current of sawtooth waveiorm 1is
used, while for electrostatic deflection
a voltage of a sawtooth waveform is
used.

To produce a rectangular raster, it
is necessary for both the horizontal
and vertical deflecting forces to
operate simultaneously at right angles
to each other, as in the case of electro-

Video
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R=A=D=1=0O=N_4 NEW WAY OF SPELLING:

Speedy Installations

Nowadays, you or your service men have
to get around fasi. Deliver a TV set—plug
it into an outlet—hook on a Radion—there’s
your picture! You are on your way to the
next job in minutes. That's the way most
TV dealers really make their profit today.
And that's why Radion is the standby of
men who like to operate at a profit. They
take a Radion in with every set—just “in
case”’—and they’re on their way to the next
call fast. It pays!

Speedy T-V Set-Sales

The quicker you get that sharp, clear pic-
ture on the screea, the sooner you put the
prospect’s money in your pocket and move
on to the next sale. Radion has closed hun-
dreds of thousands of sales just that way!
Good deal? Call your jobber or mail coupon
TODAY.

Speedy Unit Sales

As a “pick and pay” traffic item, Radion
has proved an excellent volume-builder in
hundreds of stores—a convenient package
that cells its own story—saves salesmen’s
time—moves fast — particularly on replace-

ment sales.
.
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THE RADION CORPORATION
1137 Milwaukee Ave., Chicago 22, lil.

SPEED PAYS! GET

PROFIT-PACKED FACTS!

Over 1,000,000 sold!
The METROPOLITAN—TA-49

The industry standard, Model TA-49
indoor TV Antenna, Mahogany bakelites
300 ohm lead-in line. 3-section
telescoping tubular steel dipoles.

Fully assembled. Individually packaged.
Shipped six to a master carton.
Shipping weight, 11 pounds.

LIST PRICE, $6.95.

Cinches '‘borderline’ sales!
The SUBURBAN—TA-51

Model TA-51 Conical Outdoor Antenna.
For wall, window or attic mounting.

W eatherized ebony bakelite head.
300 ohm lead-in line. Four

telescoping tubular steel dipoles,

triple chrome plated. 4-foot
telescoping mast. Steel base mount,
block copper-oxide, rustproof.

All channel coverage without adjustment.
Fully assembled. Individually packaged.
Packed 6 to a master carton. Shipping
weight, 30 pounds. LIST PRICE, $9.95.

Aristocrat of indoor
antennae!
The COSMOPOLITAN—TA-55

Uniquely beautifully FOTO-TENNA
specificolly designed to blend with the
finest interior decorating scheme.
Beautiful brown leatherette,

117 x 14" closed, opens to app.

222" x 14", Complete with lead-in wire.
Individually packaged. Packed 12

to a master carton. Shipping weight,
22 Ibs. LIST PRICE, $7.50.

THE RADION CORPORATION S-11
1137 Milwaukee Ave., Chicago 22, iilinois

For Money-Making Data on Radion Products check here:

] Metropolitan No. TA-49 [ | Cosmopolitan No. TA-55
] Suburban No. TA-51

Name........ hese e R . _ o . . T
COMPANY . oot eieiee i eee e tooniaaannaaes
Address.........coeiviiiiiinnn. Jgeat, M. .. XYY
City.ooviiiniiieieiienannn, Zone....State....... ..co0e
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A public-address amplifier designed to operate on either ac or 6-volts de.

Unit has separate input channels for microphone and phono, a six-tone control

position switch arrangement and four output impedances to accommodate different speaker combinations. Power output is 23 watts, (Model H-623: Courtesy

static deflection. To accomplish this,
two sets of coils are used which are
placed around the tube neck at right
angles to each other. For horizontal
deflection a coil is placed above the
neck of the tube and one directly be-
low the neck of the tube with the two
coils connected in series. For vertical
deflection, a coil is placed on either
side of the tube neck with the two
coils connected in series. FEach set
or pair of coils connect to its own out-
put transformer which matches the
low impedance of the coils to the plate
impedance of the sweep output tubes.
An important point to note is that
the magnetic field produced by the
vertical set of coils is exactly at right
angles to that produced by the hori-
zontal set of coils.

Horizontal Deflection

For horizontal deflection the coils
are placed in a vertical plane, while
for vertical deflection the coils are
placed in a horizontal plane. Both
pair of coils properly mounted at right
angles to each other are combined in
one assembly which slips over the

36 * SERVICE, NOVEMBER, 1950

David Bogen, Inc.)

neck of the tube and is referred to as
a deflection yoke. The deflection yoke
is always placed on the neck of the
tube so that the end nearest the screen
presses against the bell of the tube.

Electromagnetic Fields of Force

The reason for this arrangement of
the deflection coils is that the electro-
magnetic fields of force set up by the
coils, deflect the electron beam in a
direction which is at right angles to
both the direction of the original line
of motion of the electron beam when
entering the magnetic field. The de-
flection of a beam of electrons by
means of a magnetic field may be ex-
plained by the well-known rule of
motor theory, where a wire carrying
a current in a magnetic field experi-
ences a force perpendicular to the di-
rection of the electron flow in the wire
and the direction of the field acting
upon the wire.

Electromagnetic Tube Voltage Circuits

In the basic voltage circuit for a
tvpical electromagnetic type of pic-

ture tube the high voltage is nor-
mally connected to the aquadag coat-
ing, which in this case acts as the
second or high voltage anode. How-
ever, in some picture tubes a metallic
second anode is used and the aquadag
coating merely makes electrical con-
tacts with it. The high voltage supply
may vary from approximately 2000 to
30,000 volts, depending on the par-
ticular type of tube used. The first
anode 1s operated at a much lower
voltage than the second anode. A po-
tentiometer is provided to vary the
bias between the control grid and ca-
thode which controls the intensity of
the electron beam and, therefore, the
brightness of the picture. The focus
coil is connected to a dc source
through a potentiometer so that the
current through the coil can be ad-
justed for proper focusing of the
beam. The video signal is introduced
into the grid-cathode circuit of the
tube.

*From TV lecture data prepared by F. Fowler
and H. Lippert of the G. E. technical service
section.



»# makes a needle W 1o fit any Record Player

PRE JALL NEV:HRE!I;I.ACEMENT PRE ATTRACTIVE COUNTER DISPLAY
« WALL CHA

¢ SELLS MORE NEEDLES

Eye-catching, three-color
counter display gets atten-
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Servicing Helps

CHrisTMAs TREE effects which often
occur during between-channel tuning
or tuning to one particular channel
can be eliminated in the Hoffman 170
series chassis by reducing the re-
sistance value of Ry, the 220,000-ohm
resistor, that is in series with the
horizontal-drive  potentiometer, to
150,000 ohms.

This change has been made on all
sets produced after serial No.
GO67626.

Elimination of Smear

Smear, as exemplified on the screen
by trailing shades from black toward
white after large dark objects and
white toward black after large white
objects, and a general fuzzy appear-
ance throughout the picture, has been
found to appear in some sets. In some
chassis it may be caused by an in-
sufficient low-frequency response of
the video amplifier, and it can be elim-
inated by an increase in low frequency
response. To accomplish this in the
Hoffman chassis (170 series) the
coupling capacitor (C.s) between the
video amplifier and the picture tube
should be increased from .005 mfd,
500 v to .22 mfd, 200 ».

This change has been made on all
sets produced after serial No. G067626.

Contrast Improvement

Field reports have indicated that
more picture contrast on Hoffman

by M. A. MARWELL

chassis i1s desirable at the high level
settings of the contrast control. The
condition shows up as a washed out
appearance of the picture. The effect
has been due to the linear relationship
between increase in contrast and in-
crease in brightness. To obtain a pic-
ture that appears to have more con-
trast at high contrast levels, the re-
lationship can be made non-linear by
increasing the value of R, from 100,-
000 ohms to 330,000 ohms. When this
has been done, it will be found that
the picture brightness will increase at
a slower rate than the rate of increase
i1 picture contrast.

This change has been made on all
sets produced after serial No. G067626.

Replacing Picture Tubes

Due to the difference in manufac-
turing tolerance between various
brands of picture tubes, it may be
found that replacing one brand with
another will result in too much bright
ness, even with the brightness control
turned fully off.

This may be corrected in the Ad-
miral 20V1 chassis by connecting a
470,000-ohm, 5-watt resistor (part
number 60B8-474) across the 1-mid
capacitor, Cae.

The resistor places a negative bias
on the video amplifier tube, V., and
decreases the current through this
tube. By connecting the resistor across
Cus instead of hetween the grid of the

Eliminating Christmas Tree Effects and Smear
and Improving Contrast in Hoffman TV Chassis
. - . Replacing Picture Tubes, Removing Hum and
Sync Buzz, Eliminating Vertical White Bars at
Left of Picture, and Substituting Tubes in

Admiral TV Sets

Low-Capacity Probe

Modification to Afford 'Scope Calibration . . .
Factors Affecting Radiation in TV Sets.
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video amplifier and ground, the dc re-
insertion is also improved.

The 470,000-ohm resistor is included
in current production 20V1 chassis,
commencing with run 3, code OP.
(All 20T1 chassis will have this re-
sistor.)

Audio Hum

A strong 60-cycle hum in any of
the Admiral 24D1, 24E1, 24F1, 24G1
and 24H1 24-tube chassis might be
caused by one of the three following
conditions.

(1) The volume control lead may
be connected to the grounded heater
lug of the first audio tube instead of to
the grounded cathode lug.

(2) The ac power leads to the
switch on the volume control may run
too close to the first audio grid cir-
cuit. The leads should be dressed to
keep them away from this critical cir-
cuit. Late production sets use a re-
taining lug on the chassis to keep these
ac leads dressed.

(3) The coupling capacitor be-
tween the volume control and the first
audio grid may be reversed. For mini-
mum hum pickup, the outside foil must
be connected to the volume control.

Vertical White Bars at Left of Picture

Vertical bars in the Admiral 24-tube
chassis may be reduced to a minimum
by inserting a filter circuit between
the horizontal output transformer and
the yoke. The filter consists of the
following parts wired in parallel:
Width coil, part number 94A4, used
in 30 series chassis; .01-mfd 600-volt
capacitor, part number 64B5-10; and
470 olun, 1-watt resistor, part number
60B14-471.

The filter should be connected in
series with the lead hetween terminal
4 on the horizontal output transformer
and pin 5 of the damper tube, V .

The coil slug should be adjusted un-
til the white vertical hars are reduced
to a minimum. In some instances
leaving the 470-ohm resistor off may
provide a greater reduction.

This trouble should not be confused
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Fig. 1. Hoffman TV chassis revisions to elim-
inate smear and provide contrast improvement.

Fig. 2. Diagram showing path of interfering

signal through an rf amplifier stage.

with vertical lines produced by misad-
justment of the horizontal drive.

Sync Buzz

A small number of Admiral 21B1,
21C1, 21D1, 21E1, 21H1 anc 21J1
chassis (approximately 200) were
produced, using a 50-mmfd capacittor
in place of 500-mmfd, shown as Coos
on the schematic. This may cause sync
buzz when receiving certain stations
and the small capacitor should be re-
placed with a 500-mmfd unit.

Admiral 21B1, 2IC1, 21D1, 21E1,
21H1 and 21J1:
Insufficient Picture Width

If it is not possible to obtain suffi-
cient width by replacing tubes in the
horizontal sweep and B+ circuits, ca-
pacitor Cu (0022 mid) should be re-
placed with a 0047-mfd, 600-volt
(part number 64B8-15) unit. The
larger capacitor will reduce the picture
tube second anode voltage, but the de-
crease in brightness will not be no-
ticeahle

Tube Substitutions

A 6AG5 may be used in place of the
6AU6 (Vi) third-video if tube, if a
6AU6 is not available for replace-
ment: 6AG5 tubes should not be used
for the first and second wideo if
amplifiers.

To permit this substitution, the
ground lead between pin 2 and the
center socket shield on the third video
if tube socket should be clipped. An
18,000-ohm, I4-watt resistor (part
number 60B8-183) should be connect-
ed between pin I and ground, making
the leads as short as possible. Then
a tube shield bhase (part number
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§7A7-6) should be soldered over the
top of the tube socket. The 6AGS
can be inserted in the socket and a
tube shield (part number 87A7-7)
placed over the tube. The if align-
ment should be checked and any neces-
sary adjustments made.

Due to the scarcity of certain types
of tubes, some Admiral chassis may
be found to have tubes of a different
type to that shown on the schematic.

In the 21 series TV chassis, the
vertical output tube type 654 has been
changed to a 6SN7GT. In the 21
series TV chassis, and in the 20T1,
20V1 chassis, the 6AV6 sound ampli-
fier has been changed to a 65Q7.

In TV only sets using the 21 series
chassis, and in the 20T1, 20V 1 chassis,
the sync-separator and clipper-tube,
type 12AU7, has been changed to a
6SN7GT. Also in the 21 series chas-
sis, the 6AU6 video if amplifier tubes
have been replaced by 6AG5s. The
two tube types are not directly inter-
changeable, due to the different socket
wiring ; thus the type number stamped
on chassis should be noted before re-
placing. The 6AL5 sync diseriminator
in the 21 series chassis has also heen
changed to a 6H6.

Low-Capacity Probe

The Emerson low capacity probe
described in this section in the Sep-
tember issue is not adaptable for use
with different ’scopes since it cannot
be calibrated. To revise, the fixed ca-
pacitor, C,, should be changed to a
trimmer variable from 4 to 30 mmid.

*From copyrighted service mnotes, prepared by
Philco.

1Kzmen, Ira; TV, SERVICE; August and Sep-
tember, 1950.

The value of R, must also be changed
from 1.2 to 1.5 megohms, *5%. The
probe can be calibrated by first con-
necting the probe to the output of the
video detector (across detector load
resistor). Then, with the ‘scope
sweep set at 30 cps, C, should be ad-
justed so that the vertical Dblanking
pulses and the horizontal blanking
pulses line up. The probe can tnen be
considered as calibrated for the par-
ticular ’scope in use and should not be
readjusted unless the ‘scope 1
changed.

Factors Affecting Amount of Radiation*®

In most cases, local-oscillator radia-
tion takes place from the antenna of
an offending receiver, and, to some
extent, from the transmission line. If
the line is mismatched, with a cor-
respondingly high standing-wave ra-
tio, the chances for line radiation are
increased. Occasionally coax cable,
when used as the transmission line,
will reduce line radiation, but it has
been found to be good practice to
separate the lines of the different re-:
ceivers as much as possible.

Radiation is much more likely to oc-
cur from a receiver that uses a triode
as an rf amplifier, than from a receiver
with a pentode rf amplifier ; this is due
to the higher grid-to-plate capacitance
of the triode. Since the plate circuit
of the rf amplifier is couplec to the
mixer stage, an rf tube of higher grid-
to-plate capacitance affords a lower at-
tenuation path for the osciilator radia-
tion to pass through the tube and up
the transmission line; Fig. 2.

It has been found that the use of an
untuned isolation amplifier or booster’,

(Continued on page 6€)
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The ratio-coupled circuit of the micrometer fre-
quency meter.
determined largely by the inductance and capsacity of the
tuned circuit and not by the attached eguipment which is

In this system the oscillation frequency is

required to drive the oscillations.

Center Frequency
Measurement

by WYN MARTIN

FrREQUENCY CONTROL is one of the most
important factors in the receiver and
the transmitter, whether it be an FM
AM or TB type. In the receiver, con-
trol of the local oscillator is vital to
the overall effectiveness of the circuit.
And in the transmitter or laboratory
oscillator, accuracy of control is par-
ticularly essential. In the instance of
the transmitter, tolerance is required
by law. Specifically, for transmitters
it has been stipulated that the fre-
quency tolerances below 50 mc should
be .019% and .005% above 50 mc. Such
control can be supplied by an instru-
ment which provides what is known as
center frequencyv measurement, a term
which has been derived from the FCC'

Fig. 3. Exploded view of the dial mechanism.

42 o

SERVICE, NOVEMBER, 1950

Control Measuring Technique, Employing Hetero-
dyne Type Band-Spread Instruments, Provides
Ideal Means of Checking Frequency of Local
Oscillators of Receivers, Lab Oscillators and

Transmitters.

interpretation of the accuracy of the
frequency-measurement means. That
is, the device should permit readings to
one-half the transmitter frequency tol-

(Continued on page 72)

Fig. 2. The micrometer capacitor, showing the

rotor, stator, pad and support rings.

WWW.americanradiohistorv.com

1The FCC Regulations require that periodic
checks be made to insure that all transmitters
are on frequency. The only stipulation as to who
shall make the measurement is: “‘the mea-
surement, at the option of the licensee, be made
by any qualified engineering measurement ser-
vice, in which case, the required record entries
shall show the name and address of the engi-
neering measurement service as well as the name
of the person making the measurements.

Pamphlets with the FCC Rules and Regula-
tions may be obtained for from 5¢ to 25c¢ each
from the Superintendent of Documents, Govern-
ment Printing Office, Washington 25, I. C.

Fig. 4. Exploded view of the micrometer head,

tapered rator and tubular stator.
I‘l
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TV SET ALIGNMENT IN 15 MINUTES!”

Sage JIM OTTMAN
TV Service Supervisor
General Electric Supply Corp.

Buffalo, New York

New! Balanced output adaptor (Type ST-8A) permits
accurate alicnment of balanced input receivers. Now
G.E. offers you both single-ended and belanced output.

« OMPLETE alignments used to take us half a

day when we used a conventional sweep.

Now we do them in 15 minutes with our G-E
Test Equipment Package!

“We align 60% of the sets that come into the
shop—as an extra service to our cusromers. Re-
sult—we’ve been getting letters from pleased
patrons who say their receivers work better than
ever! This has built our service business faster than
anything we’ve done before.

“We now repair most head ends right in the
service shop because the G-E Variable Permea-
bility Sweep has enough output to do the job
alone. This G-E Package is the only equipment

ASK ABOUT THE G-E EASY BUDGET PLAN!
LET THE EQUIPMENT PAY FOR ITSELF!

o

GENERAL (%6 ELECTRIC

we’ve found that will align an inter-carrier cir-
cuit receiver quickly and accurately. With it, we
get accurate marking of frequency by crystal
controlled markers, plus clear visual presenta-
tion from the wide-range Cathode Ray Oscillo-
scope.

“It does more things better than any equipment
we’ve ever used. Without it we could never serv-
ice so many receivers so fast, so accurately!”

That's the opinion of TV Service Manager
Jim Ottman, of Buffalo. What this G-E equip-
ment has done for his operation, it will do for
yours. It’s easy to buy—simple to use—and what
a difference in results!

General Electric Company — Section 3110
Electronics Park
Syracuse, New York

Send me complete information on the G-E Television Test Package and
new Balanced Adaptor — plus TERMS OF THE EASY BUDGET PLAN.

CHTY e e e e m £:] 1.} | S ——
I UES AN NN GES EA NS GEN SEn SR s
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RTTA

HucH A. WHITE, sales service engi
neer for the radio tube division of Syl-
vania Electric, was the feature speaker
at a recent meeting sponsored hy the
North Central Ohio’s Radio and Tele-
vision Technician’s Association and
the Burroughs Radio Co.

During his talk, White discussed, in
detail, the operation of six specific
considerations in television receiver
servicing including: a comparison of
similarities and differences in radio
and television receivers; test patterns
and use in frequency analysis; clectro-
static and electromagnetic deflection
sweep circuits; direct and indirect syn-
chronizing circuits; and the use of test
patterns for testing TV sets.

Arrangements for White’s talk were
made by A. H. Biddle, president of the
association.

NATESA

A NEW ASSOCIATION OF TV and elec-
tronic service contractors was formed
recently at a meeting in Washington,
D. C. The group to be known as the
National Alliance of Television & Elec-
tronic Service Associations elected
Frank J. Moch, president of TISA
president ; Albert Haas of TCA, Phila-
delphia, vice president; James Hustad
of OTISA (Omaha), secretary, and
Bertram Lewis of ARTG, treasurer.

Fred Levine of TISA acted as tem-
porary secretary during the meeting.
A seven-man executive committee rep-
resenting the officers, and Jack Barton
of the Detroit Contractors Association,
H. Goodhue of Los Angeles and A. E.
Rhine of the Television Contractors
Association of New York, was also
elected.  In addition it was decided
that there be a 24-man board of di-
rectors consisting of the foregoing
officers and directors and 17 additional
representatives limited to one from any
one association who will also assist in
the policy making of NATESA.

The Washington legal firm of
Mayer, Rigby and Seeley were named
to represent the association.

NATESA business will be con-
ducted temporarily through the offices
of its president, at 5908 South Troyv
Street, Chicago.
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ARTSNY

AT THE THIRD FALL MEETING of the
Associated Radio-Television Service
Men of New York, Walter Buchs-
baum, senior engineer of Olympic
Radio and Television Company, pre-
sented a talk on horizontal afc circuits.

Buchsbaum is also the author of the
recently published book Television
Servicing.

RTG

ALBERT C. W, SAUNDERs addressed
a meeting of the Radio Technicians
Guild of Rochester, N. Y., recently on
Practical Aids to Television Service.

The annual fall banquet was held at
Locust Lawn.

TEN YEARS AGO

From the Association News Page of
SERVICE, November-December, 1940
TaHE DArLras Rapio SErRvICE Associa-
tion, heard a talk on tube applications
by Walter Jones, Sylvania engineer,
during their regular monthly meecting.
The presentation was the sixth in a
series offered by the association. . . .
The Danville chapter of RSA acquired
meeting rooms at 113% N. Vermilion
St,, Danville, Ill.  Through the coop-
eration of WDAN and the Commer-
cial News, the association appealed to
the public for discarded receivers to be
donated to charity, the receivers to be
repaired hy the association’s members.
... George C. Connor, Sylvania com-
mercial engineer, presented a talk on
the changes in radio and what they
mean to the Service Man, at a meeting
of the Long Island chapter of RSA.
The meeting, sponsored by Dale Radio
Corp., N. Y. Sylvania distributors,
was presided over by Otto Furman,
past prexy of the association’s chapter
and instructor in radio communications
at the Brooklyn Technical High school.
Counnor also appeared at a session of
the Philadelphia servicing association,
sponsored by Norman M. Sewell of
Century Radio. . . . The second annual
meeting of the Radio Technicians
Guild of Rochester was held in con-
junction with the Fall Mceting of the
IRE and RMA engineering depart-
ment. . . . A monthly meeting was held
by the Whaling City chapter of RTG.

MTSA

A PROTEST against the recent FCC rul-
ing on the CBS color system was filed
recently by the Master Television Ser-
vicemen’s Association of greater Cin-
cinnati, Ohio.

In a letter, sent by George F. Al-
bright of the Queen City Radio Ser-
vice Co., on behalf of the organization,
the group strongly urged the FCC
... to keep open the discussion on the
color television question, and to defer
settling color television standards until
a compatible system offering greater
possibilities of future improvement is
developed, thus offering the public a
color service which will be practical,
economical, and of good quality consis-
tent with historic American ingenuity.”

MSRSAP

ConverstoN ofF TV sErs for color
pickup served as a featured topic dur-
ing a recent meeting of the Mid-State
Radio Servicemen’s Association of
Pennsylvania.

The subject was discussed by Ed
Noll of Temple Universitv.

ESFETA

THE SUBJECT OF EDUCATIONAL lectures
was discussed at a recent meeting of
the Empire State Federation of Elec-
tronic Technicians Associations, Inc.,
at the meeting held at Cuneo’s Restau-
rant, Kingston, N. Y., with 24 dele-
gates and ofticers, representing 10 local
technicians’ associations, and thirty
guests. A special lecture resolution
was adopted: “Any local association so
requesting, shall have the educational
lectures made available to their mem-
bership, even if they only have a small
membership, and can get only a small
attendance.”

It was also announced that Margaret
Snyder, former association vice prexy,
had been married recently and an ap-
propriate wedding gift would be pre-
sented to her soon. Margaret, who is
now Mrs. Palmiere, is still active in
the service world.
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Features of Aluminized 16 and 19-Inch Rectangular and Metal-Envelope
Picture Tubes, TV Deflection and High-Voltage Tubes, and 7-Inch 'Scope
Tube With Anode Voltage of 6000.

WirHh THE GROWING INTEREST in
larger picture tubes in rectangular and
round styles has come the development
of many new types with extremely in-
teresting features. At G.E., for in-
stance, the aluminized feature has now
been included in rectangular and
metal-envelope types.

The aluminized characteristic has
been included in a 16-inch rectangular
glass envelope. Typed 16KP4A, the
tube has an aluminum backed screen
with a dark faceplate. The aluminized
screen is said to allow the tube to be
operated at a lower anode voltage than
1s feasible with the non-aluminized
versions of the tube.

Other features of the tube are an
electron gun designed to be used with
an external ion-trap magnet. An ex-
ternal conductive coating serves as a
filter capacitor when grounded.

Electrical characteristics include:
heater voltage, 6.3; heater current .6
ampere *109%. Maximum ratings
include: anode voltage, 16.000 and
grid-No. 2 voltage, 410.

The aluminized feature has also
been included in a 19-inch round
metal picture tube, 19AP4C.
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The 19AP4C also features an elec-
tron gun designed to be used with an
external ion-trap magnet.

Electrical characteristics of the tube
include: heater voltage, 6.3; heater
current .6 ampere *10 per cent. Max-
imum ratings include an anode voltage
of 19,000 and a grid-No. 2 voltage of
410.

17-Inch Rectangular Tubes

A 17-inch rectangular picture tube
is also coming off the G.E. line,

The tube, 17BP4A, with a neutral-
density faceplate, is a magnetic-focus-
and-deflection type. It has an electron

Sergie Pugliesi, left, Artistic Director of Radio
Italy, with Dr. W. R. G. Baker, vice president

and general manager of the G.E. electronics
department, inspecting a glass rectangular picture
tube.

WWWwW.americanradiohistorv.com

gun designed to be used with an ex-
ternal, single-field ion-trap magnet for
the prevention of ion-spot blemish.

Heater voltage is 6.3 and the heater
current is .6 ampere *10 per cent.

Two TV receiving tubes have also
been announced by G.E. One is a
double-ended  beampower  amplifier
tube, 6CD6G, designed for use as the
horizontal-deflection amplifier.

When used with suitable compon-
ents, the tube is said to be capable of
fully deflecting any picture tube hav-
ing a detlection angle up to 70° and
operating at anode voltages up to 14
kv.

The 6CD6G is rated with a peak
positive pulse plate voltage of 6000;
maximum dc plate voltage of 700;
plate dissipation, 15 watts maximum
and dc plate current of 170 ma maxi-
muim.

A half-wave rectifier tube, similar
to the 1X2 tube, except that it has a
higher output and input voltage rating,
is also now available from G.E. The
tube, 1X2A, is suitable for use in
both rf and fly-back types of power
supplies.

Maximum ratings and characteris-
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Classification chart for general purpose and TV tubes used in converter and rectifier applications

tics include a peak inverse plate vol-
tage of 20 kv and a peak plate current

of 11 milliamperes.

For the audio output stage of TV
sets, G.E. has also developed a beam-

Rectifier, voltage regulator and contral service chart for general purpose and TV tubes.

power amplifier tube.

The tube, 6W6GT, which is said to
be capable of delivering relatively
large power output and features high
sensitivity, when connected as a tri-

(Conrtesy Tung-Sol)

ode, can be used as a vertical deflec-
tion amplifier in TV receivers.
Maximum ratings of the tube in-
clude a peak-positive pulse plate vol-
tage of 1000, peak-negative pulse grid

(Courtesy Tung-Sol)

HEATER VOLTAGES

150 MILLIAMPERE

300 MILLIAMPERE
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ICATION HEATER VOLTAGES 150 MILLIAMPERE| 300 MILLIAMPERE
APPLIC w 20 25 6.3 196 25 35 117 |HEATER CURRENT| HEATER CURRENT
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No. 1 voltage of 200 and plate dissipa-
tion of 10 watts. The tube has a heater
voltage (ac or dc) of 6.3 and heater
current of 1.2 amperes.

7" Scope Tube

A 7-inch ’scope tube, 7JPl, of
the electrostatic focus and deflection
type has been designed by the RCA
tube department to provide increased
brightness when operated with an an-
ode-No. 2 voltage near the maximum
of 6000, and good brightness at anode-
No. 2 voltages as low as 1500-2000
volts. The scrcen of the tube is of
the medium-persistence, green-fluor-
escence type and provides high con-
trast.

Tube utilizes an electron gun which
has a grid No. 2 operated at anode-
No. 2 potential so that the beam cur-
rent and grid-No. I cutoff voltage will
not be affected by focusing adjustment.
The gun also has an anode No. I
which is said to take negligible cur-
rent. As a result of these features,
it is said that the spot can be sharply
focused on the screen, and held sharp
when beam current is varied over a
wide range.

Other features of the tube include
separate base-pin connections for each
of the four deflecting electrodes, bal-
anced deflecting-electrode input ca-
pacitances, full screen deflection with
either pair of deflecting electrodes, and
a large diameter neck with medium-

48 * SERVICE, NOVEMBER, 1950

Classification chart for multi-function tubes,
(Courtesy Tung-Sol)

shell diheptal base which not only pro-
vides the required insulation so that
the high-voltage electrodes can have
base-pin terminals, but also permits re-
duction and better balancing of capaci-
tances.

The dc voltages for grid No. I and
the two anodes may be obtained from a
high-voltage tube rectifier and filter.
Since this ’scope tube requires little
current, the rectifier system can be of
either the hali-wave or the voltage-
doubler type. Likewise, the filter re-
quirements are simple. A .l-mfd ca-
pacitor will ordinarily provide sufficient
filtering. When this is inadequate, a
two-section filter might be used. If
the electrode voltages are obtained
from a voltage-divider circuit, a cur-
rent of 0.2 milliampere through the
voltage divider usually is satisfactory.
Considerably higher values may re-
quire more filtering than that pro-
vided by a single capacitor shunted
icross the dec supply. In most applica-
tions, it is recommended that anode
No. 2 should be grounded in order
that the deflecting electrodes may be
operated at ground potential. With
this arrangement, the heater and
cathode are at a high negative poten-
tial with respect to ground.

Line intensity is an important factor
in 'scope operation, since it is inversely

proportional to the lengthof the scanned
tine. And in grid-modulated service it
is also directly proportional to the per
cent of time that the screen is scanned.
Intensity may be increased by reduc-
ing grid-No. I voltage or by increas-
ing anode-No. 2 voltage. With a re-
duction in grid-No. I voltage, line-
width increases. Therefore, if nar-
row line width (good definition) is to
be maintianed, it is preferable to in-
crease anode-No. 2 voltage. This lat-
ter procedure, however, is not always
desirable since it results in reduced de-
flection sensitivity,

Line width is another major ’scope
item. Tt is a function of scanning
speed, being narrower for high-speed
scanning and wider for low-speed
scanning. In applications involving ex-
tremely accurate measurements, the
anode-No. 2 current must be reduced
to the minimum consistent with the de-
sired brightness of the pattern. A high
value of anode-No. 2 voltage must be
used when high-speed transients are
to be observed, or when grid modula-
tion is employed, or when the ratio of
signal frequency to sweep frequency is
high, or when the ambient light is
high.

Since a high-intensity spot will
burn the screen if the spot is allowed
to remain stationary, the spot must be
kept in motion over a reasonably large
area, or the beam current must be
reduced.



Portable. Tube

i o ] . ]
* Patents pending,
trade mark reg.

The Thomas Electronics Catho-Chek* is a portable service unit which eliminates
or establishes the picture tube as the cause of an inoperative receiver, in one,
easy 60-second operation — and without removal of the tube!

In establishing the tube as the trouble source, Catho-Chek* eliminates needless
lay-up of sets and endless circuit tracking which, by present methods, shows only
where the trouble IS NOT. In eliminating the tube as the trouble source it saves
your time and the customers’ money. Result? — more profitable calls per day for
you, and better all-round service for your customers.

FEATURES

Checks emission on cathode-ray tubes, reacing
directly on a 0-1 Ma. meter scale.

Checks gas ratio.

Checks shorts and leakages.

Leakage reads directly on a 0-100 Micro-ammeter.
All readings possible without tube removal.
Completely portable.

The Thomas Electronics Catho-Chek* is designed for
use on electro-magnetic cathode-ray tubes having
accelerating anodes ONLY. For further information,
please write direct to: Dept. S.

THOMAS ELECTRONICS, Inc.

118 Ninth Street Passaic, New Jersey
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New TV Parts . . . Accessories

TEL-A-RAY PREAMPLIFIER

An antenna-mounted preamplifier which
can be attached to any folded dipole-type
antenna has been announced hy Tel-A-
Ray Enterprises, Inc.,, Box 332P, Hen-
derson, Ky.

The device is said to eliminate or
greatly reduce snow, and deliver more
signal with less noise, because of the
high signal-te-noisc ratio set up.

Amplifier is constructed from dural.
The manuiacturer claims that unit will
withstand damage from high winds, snow.
or other elements.

* k%
TRICRAFT UNI-DIRECTIONAL FM-TV
ANTENNA

A TV antenna. type P-38. that in a
single bay is said to incorporate seven
elements has been announced by Tricraft
Products Co., 1535 N. Ashland Ave., Chi-
cago 22, 1lIl. The design of the antenna
1s said to be such that in the high band
three collinear elements are fed with in-
phase equal currents.

Behind these three elements are placed
two collinear reflectors cut for the high
television band, and a third longer re-
flector that is said to be active in in-
creasing forward gain in both the high
and low bands.

When operated in the low band the
three-fed element group of the high band
becomes a single half-wave dipole with
the approximately sinusoidal current dis-
tribution of any thin half-wave dipole.

The feed arrangement used with the
antenna is said to be such that a good
impedance match to a 300-ohm line is

obtained over both bands.
¥ % %

TEC BOOSTER

A TV booster, S-505, featuring a gain
control and two untuned broad ampli-
fiers, in separate bands has been an-
nounced by the Television Equipment

Corp.. 238 William St., N. Y. City. The
untuned amplification feature is said to
be particularlv effective 1n intercarrier
type TV receivers. providing equal ain-
plification to video and audio signals.

SERVICE, NOVEMBER, 1950

ARTISAN OVERHEAD LADDER RACKS

Overhead ladder racks for installation
on standard pickup truck bodies have been
announced by Artisan Products, Inc,
3490 West 140 St., Cleveland 11, Ohio.
Of tubular construction, ladder rack kit
consists of formed tubular bows, clamps
for securing bows to pickup body, ladder
guides and spring hold-downs.

* ok
VIDEO ASSOCIATES INDOOR ANTENNA

A non-directional indoor antenna, model
Vi-A, which it is claimed can be used in
many different planes and directions, has
been announced by Video Associates, 1831
Adams St., Toledo 2, Ohio.

Of flat, one-plane construction, the in-
door antenna can be hidden beneath the
carpet, back of a drapery or behind a
picture on the wall. It is provided with
an opaque or transparent lead and has
a metal slide.

x % %

BRACH 2-SET COUPIER

A 2-set coupler, designed to operate
two TV sets from one antenna, has been
announced by the Brach Manufacturing
Corp., 200 Central Ave., Newark, N. J.

Coupler input receives its signals from
one antenna which may use 75 or 300-ohm
down-lead. Signals are filtered of f in-
terference and divided into two outputs
which may., by proper connection, be cir-
cuited to either 75 or 300-ohm TV re-
ceivers. More than 200 db of isolation to
local oscillator radiation is said to be
realized between receivers with the 2-set
coupler. Coupler is said to have com-

plete isolation in regard to loading effects.
A defective connection to either receiver
will not affect the operation of the other
receiver connected to the coupler.

WWW.americanradiohistorv.com

RMS LIGHTNING ARRESTER

A two-way-protecting lightning ar-
restor, has been introduced by Radio
Merchandise Sales, Inc., 1165 Southern
Boulevard, New York 59, New York.

Protection against lightning and static
i1s said to be afforded by means of neon
gas discharge and air gap.

The arrester, model LA-2, is said to be
completely waterproof, requires no wire
stripping and mounts on masts, walls and
sills.  Single unit takes both regular and
jumbo size twin lead. It is UL ap-
proved for both indoor and outdoor use.

SYLVANIA TV PICTURE TUBE
TEST ADAPTER

A picture-tube testing adapter, type
228, designed to indicate shorts, leakage
and open heaters in electromagnetic pic-
ture tubes and also indicate relative emis-
sion of types having accelerating anodes,
has been announced by Sylvania Electric.
In addition, when used with Sylvania
tube testers, type 219 and 220, heater-
cathode leakage may be checked.

Picture tubes can be tested without re-
moving tubes from TV chassis.

* ok x
SNYDER HEAD-LINE TY ANTENNAS

Two TV antennas have been added to
the Snyder Manufacturing Co., Head-
Line series.

One of the new products is a double-V
array, the AR-55. Antenna features four
hi-tensil 34" aluminum alloy elements,
two 12" aluminum alloy cross arms and
comes completely pre-assembled.

Second of the new antennas is a pre-
assembled double-VV, TV-55 kit. Has
four hi-tensil 34" aluminum alloy ele-
ments, two %" aluminum alloy cross
arms and comes with two mating 114"
zinc plated lock-seam steel mast sections,
7' erected, and guy ring.
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[Additional TV part news appears on psge 60.]
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Pfecr INEXPENSIVE MODEL $-2
ELECTRONIC SWITCH KIT

Twice as much fun with your oscdlosgo}:e
—_ observe two traces at once—— see ] if(: h
the input and output traces of ari\am.p g N
and amazingly you can control i e size a c
position of each trace separate y—-.—stxpfor
impose them for comparison Of se.p:ara e !
observation —no connections insice s;o};i: 5
All operation electronic, nothing mec t?ons ]
cal — ideal for classroom dcmonst[r;li ons
—— checking for intcrmments,dc;c: Show 1
tion, phase shift and other _cheu: stype
up instantly. Can be used with 2 ynsivc
or make of oscilloscope. So inexpe

you can't afford to bc.wuhout one. -

Has individual gain controls, pqsn:}f
ing control and coarse and ned sw1;culanr%
rate controls — ¢an also be used as 5q
wave generator over limited range. =
Volt tmnsfomécr operegeducg;x:(e: CO()ggxlx)pies
ith tubes, cabinet and 2 .

?é:y litdc’space lqesu%e the scop{e. 136(:3?1

get onc. You'll enjoy it immensely.
§.2. Shipping Wt 11 lbs.

txronr aGENT
 ROCKE INTERNATIONAL CORP.
13 E. 40h ST.
NEW YORK CITY (16)
CAOLE:) ARLAS-N.Y.

...BENTON HARBOR 11,

Heatlbit

% New AC and DC push-pull amplifier.
* New step attenuator frequency compensated input.
* New non frequency discriminating input control.

* New heavy duty power transformer has 68% less magnetic
field.

* New filter condenser has separate vertical and horizontal
sections.

* New intensity circuit gives greater brilliance.

* Improved amplifiers for better response useful to 2 megacycles.
% High gain amplifiers .04 Volts RMS per inch deflection.

* Improved Allegheny Ludlum magnetic metal CR tube shield.

% New synchronization circuit works with either positive or nega-
tive peaks of signal.

* New extended range sweep circuit 15 cycles to over 100,000
cycles.

% Both vertical and horizontal amplifier use push-pull pentodes
for maximum gain.

The new 1951 Heathkit Push-Pull Oscilloscope Kit is again the best
buy. No other kit offers half the features — check them.

Measure either AC or DC on this new scope — the first oscilloscope
under $100.00 with a DC amplifier.

The vertical amplifier has frequency compensated step attcnuator input
into a cathode follower stage The gain control is of the non frequen
discriminating type — accurate response at any setting. A push-pucﬁ
pentode stage feeds the C.R. tube. New type positioning control has
wide range for observing any portion of the trace.

The horizontal amplifiers are direct coupled to the C.R. tube and may
be used as either AC or DC amplifiers. Separate binding posts are
provided for AC or DC,

The multivibrator type sweep gencrator has new frequency compen-
sation for the high range it covers; 15 cycles to cover 100,000 cycles
The new model 0-6 Scope uses 10 tubes in all — several more than
any other. Only Heathkit Scopes have all the features.

New husky heavy duty Fower transformer has 50¢}, more laminations
Tt runs cool and has the lowest possible magnetic field. A complete
electrostatic shield covers primary and other necessary windings and
has lead brought out for proper grounding.

The new filter condenser has separate filters for the vertical and
horizonal screen grids and prevents interaction between them.

An improved intensity circuit_provides almost double previous bril-
liance and better intensity modulation.

A new synchronization circuit allows the trace to be synchronized
with either the positive or negative pulse, an importane feature in
observing the complex pulses encountered in television servicing.

The magnetic alloy shield supplied for the C.R. tube is of new design
and uses a specia{ metal developed by Allegheny Ludlum for such
applications.

The Heathkit scope cabinet is of aluminum alloy for lightness of
portability.

The kit is complete, all tubes, cabinet, transformer, controls, grid
screen, tube shield, etc. The instruction manual has complete
step-by-step assembly and pictorials of every section. Compare it

with all others and you will buy a Heathkit. Model 0-6. Shipping
Wt., 30 lbs.

MICHIGAN
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New Parts ... Tools ... Instruments

SYLVANIA 7" 'SCOPE

A 7" 'scope has been announced by the
radio tube division of Sylvania Electric
Products Inc., 1740 Broadway, New
York 19, New York.

Instrument incorporates a multivibra-
tor sweep circuit for linear internal swecep
from 10 to 30,000 cycles which may be
synchronized to 60 cycles, an external
signal or signal applied to its vertical
input terminal. Balanced, non-astigmatic
sweep 15 said to be assured by push-pull
deflection. Terminals are provided for
direct connection to horizontal and ver-
tical deflection plates and to the control
grid of the cathode-ray tube for intensity
modulation.

The vertical deflection amplifier is said
to provide a sensitivity of .1 volt rms for
one inch peak-to-peak deflection; sine-
wave frequency response at full gain flat
within 3 db of 1000 cycles value from
7 to 70,000 cycles free of peaking and an
mput impedance of %% megohm and 34
mnrid

Horizontal amplifier is said to pro-
vide a sensitivity of at least .25 volt rms
for one inch peak-to-peak deflection;
sine wave frequency response within 3
db from 7 to 120,000 cycles; a total
detlection of at least 825", and input im-
pedance of 75 megohm and 34 mmfd.

Cross-hatching is provided on a plas-
tic sheet inserted behind the safety glass

HUNTER 5-in-1 TOOL

A hand tool with five standard-size,
socket-hcad wrenches that fold knife-like
into a single handle, has heen announced
by the H. D. Hunter Co., Los Angeles.
Wrenches are made of tempered steel.
Wrenches, which can be ground down.
can he replaced by removing the end bolt
and inserting a new wrench of the same
[1zZ¢.

1950
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PRECISION RECTIFIER SELENIUM
RECTIFIERS

Selenium rectifiers which resemble
paper capacitors in appearance and do
not require mounting holes for installa-
tion have been announced by the Pre-
cision Rectifier Corp., 131 Boerum St.,
Brooklyn, N. Y.

Known as Plasticel rectifiers, the units
are said to be completely sealed and yet
run adequately cool up to their rated
capacities. Available are 40, 65 and 100-
ma models.

Illustrated is a 100-ma type;
size.

actual

CRL CONTROL KITS

Two new kit deals on Blue Shaft con-
trols have been announced by Centralab.

The deals include two assortments of
quick-service controls, packed in handy
metal cabinets which provide compact
storage.

One kit, B-A, offers 22 controls, includ-
ing audio taper. ¥4 and 1 megohms, plain
and switch tvpes. B types have standard
3" shafts, with full-length fluted mill:
BSK types have 214" split knurl shafts.
The second kit, B-B includes 22 assorted
plain and switch tyvpe controls. all with
standard 3 shafts, full-length fluted mill

*

PORTER IMPAKDRIVER

A hand tool, the Impakdriver, that is
said to be particularly useful for starting
stubborn nuts, bolts or screws that are
rusted or frozen on, has been announced
bv H. K. Porter, Inc., Somerville, Mass.

Driver is sold by itself or in sets with
ditfferent combinations of bits and sockets
for various sizes and tvpes of screws.
holts and nuts.

STERLING HEARING-AID
BATTERY TESTER

A hearing-aid battery tester, the No.
12, has heen announced by the Sterling
Mfg. Co., 9205 Detroit Ave., Cleveland.
Ohio.

Voltage range is 30-0-30 ~,
2-0-2, 1/160 v divisions.

I v and

KNIGHT VTVM KIT

A vacuum-tube voltmeter kit, which
includes 4 milliampere ranges and 6 ca-
pacity ranges, in addition to 20 standard
vtum ranges has been developed by Al-
lied Radio Corp., 833 W. Jackson Blvd.
Chicago, 1II.

Instrument has 30 ranges: dc volts (20
megohms input resistance) 7 ranges; ac
volts (10 megohms input), 6 ranges; dc
milliamps, 4; ohms, 6; db, 5; capacity, 6
ranges. Reads up to 5000 volts dc, 1000
volts ac, and to 1000 megohms. Probes
are available for extending the dc¢ range
to 30,000 volts, and for extending the
ac range to read rf to 100 megacycles.

Matched-pair resistors are used for
high accuracy, Has zero-center dc scale
for use in FM discriminator alignment,
and pilot light for off-on indication. Uses
414" meter.

PR
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SIMPSON PANEL INSTRUMENTS

A line of modernistic panel instruments,
in three different sizes. has been an-
nounced by the Simpson Electric Com-
pany, 5200 W, Kinzie St.. Chicago.

The models. which were designed by
Ray Simpson, come in 424”. 324" and
214" sizes. Model numbers are 1029
1027 and 1127.

Meters have etched faces extending
across the entire fronts of the meters,
protected with unbreakable plastic. Ver
tical chrome-plated strips are recessed
into the plastic, fluted cover.

| TR
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[Additional new part-tool-accessory news on
pages 54, 55, 58 and S



NEW INDICATOR ION TRA?

The response to Rauland’s
new Indicator Ion Trap, after
its introduction in the 12LP4-
A, has been so enthusiastic that this feature has now been
incorporated in all Rauland tubes—as a standard feature RAULAND
of the new Rauland Tilted Offset Gun.

The first to introduce commercially

In the field or on the assembly line, this new Indicator
these popular {eatures:

Ton Trap reduces Ion Trap Magnet adjustment time to a
matter of seconds, eliminates mirrors and guesswork, and . )
Tilted Offset Gun
profits for every service man and service dealer—and at Indicator lon Trap
the same time assure better customer satisfaction.

assures accuracy of magnet adjustment. It can increase

A bright green glow on the anode of the picture tube Luxide (BIGCk) Screen

signals when adjustment is incorrect. Correct adjustment Reflection-Proof Screen

is made instantly, by moving the magnet until the glow

is extinguished or reduced to minimum. Aluminized Tube
Only Rauland offers this advanced feature—one of a half- e

dozen important post-war developments from Rauland.

THE RAULAND CORPORATION

4245 N. KNOX AVENUE - CHICAGO 41, ILLINOIS
SERVICE, NOVEMBER, 1950 * 53
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OVER 2 MILLION

Battery Radios Offer
Huge PROFIT Market!
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New Model S ®

BATTERY ELIMINATOR o

with Selenium Rectifier o

CONVERT BATTERY RADIOS -

T0 AC ALL-ELECTRIC
Now is the time your customers want

dependable all-electric hum-free perform- e
ance. Operates any 1.4 volt 4 to 6 tube

battery radio {rom 115 volt 50/60 cycle e
source. Easily slips into battery space

3Guyc;rgrnsteed $10.65net :

SAVE TIME, MONEY...

SEND COUPON NOW! '
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Servicing DC Equiprhent
“From AC lines!

Model "B’
POWER SUPPLY
with Conduction Cooling

DEMONSTRATE AND TEST
AUTO RADIOS

relays, '‘phone circuits,
1 w voltage devices. Only
d power supply with new nduc-
Provides lowest cost pe
unequalled power, effi
Costs less than

s : $43.50 net

Ask About New Low Cost "BI” JUNIOR
D C POWER SUPPLY. 6 Velts, 12.5 Am-

$32.40 e

instru

nts
filter
tion cooling.
ampere output;
iency, dependability.

peres

ELECTRO PRODUCTS LABORATORIES ®

4501-SB Ravenswood Ave.. Chicago 40, Iil °
Send v ter C °
be

L2
Name °
Address [
City Zone State °
[
o o @ o o ®

Elicﬂomc EQUIPMENT

Pioneer Manufacturers of Battery Eliminators
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MILLER FLEXIBLE DRIVE TOOLS

A lie of flexible drive tools. including
a flexible socket set and flexible screw
driver, has been announced by L. B.
Miller Co., 394-396 State St.. Stamford,
Conn.

The socket set consists of a 14" hex
tflexible drive with an overall length of
834". Sizes are 3/16", 14", 5/16", 34"
| 7/16”, and 24"  Overall length of the
| screw driver is 8"

EICO COUNTER-DISPLAY TUBE
TESTER KIT

A counter-display tube tester kit type
162 5-CK. which mcasures -+ front
| height. 77 back height, 14" wide. 16"
deep. has been announced by the Elec
tronic Instrument Co., Inc., 276 Newport
Street. Brooklyn 12, N. Y

Tester has individual switches for se
| arate testine of conventional receivinﬂ
and TV tubes including 4. 5. 6, large and
)small 7, octal, loctal, noval, Hytron, VR
magic eve and pilot bulbs; blank spare
socket for future new tubes: illuminated
gear-driven Spced Roll-Chart; two grid
| caps; protective overload bulbs; vacuum
tube rectifier; full-vision bakelite-cased
meter.

BUCHANAN SPLICE CAPS
| Splice caps

made by the DBuchanan
[Zlectrical Products Corp., 1290 Central
Avenue, Hillside, N. J. for pigtail splicing
| of electrical wires are now available in
| an open-end construction which is said
to facilitate their installation and inspec-
on.

Onlv two sizes of splice caps are said
to be required for all most frequently
used combinations of two or more wires
ranging all the way from two No, 18 to
three No. 8 Snap-on insulators of fixed
msulating value are said to eliminate
necessity for taping of joints and insure
against insulation breakdown in service.

\ hand operated pre-SURE tool in
stalls both sizes of splice caps. This tool
{ a four-way crimping action,
which is said to be equally effective on
colid or stranded or
solid and stranded wires.

I Only $2.00 List

on conbinations of '

SHOOTS TROUBLEI
“ FASTERI Makes more mosey §

* for you on job or|
at service bench! |

,S.'laele |

MULTI- FREQUENCY GENERATOR

In radlo service work, time means money. Lesate
trouble faster, handle a much greater volume of work
with the SIGNALETTE. As a trouble shoeting toel,
SIGNALETTE has no equal. Merely plug In asmy
110V. AC-DC line, start at speaker end of sireuit
and trace back, stage by stage, listening In set’s
speaker, Generates RF,IF and AUDIO Fronue--l
cies, 2500 cyeles to 20 Megacyeles. Alse used fer _
checks on Sensitlvity. Gain, Peaking, Shieiding,
Tubs Testing. Wt. I3 oz. Fits pockat or tool kit I
Satisfeetion, or money back! See at your dls-
tributor or order direct.
INSTRUMENT
| LABORATORY
ine.

DEPT. C, 1125 BANK STREET
I CINCINNATI 14, OHIO

QUALIFIED JOBBERS WRITE,
l WIRE FOR DETAILS.

LIGHTNING

ARRESTERS

The first and only
lightning  arrester
that will accommo-
date 4-wire line for
antenna rotator in-
stallation as  well
as regular 2-wire
transmission line.

Only $1 .50 List

ss0 000000000000

MODEL RW-300

For use with 2-wire
standard  antenna
ribbon type trans-
mission line for TV
or FM. An air gap
plus resistors pro-
vide double pro-
tection,

I.aPomle-PIascomoId Corp., Unionville, Conn.




STANCOR LINE VOLTAGE
REGULATORS

A series of line adjusters have been
announced by the Standard Transformer
Corp., 3580 N. Elston Ave., Chicago 18,
I1l. Units are said to permit operation of
electrical devices at 115 volts when the
supplied voltage is 65, 75, 90, 10C, 115,
130 or 145. They meet power require-
ments up to 750 wa, 50-60 cycles. The
line adjuster input is correctable in seven
steps by means of a selector switch and
indicated by an output voltmeter. These
units are also said to be useful for alter-
ing a 115-volt line above or below that
level. Equipped with a line cord and
plug to fit a standard outlet and a plug-in
receptacle to accommodate devices to be
operated.

SYNDER POLICE TYPE AUTO ANTENNA

An auto antenna, embodying police and
army type construction and mountimg fea
tures, has been announced by Snyder
Manufacturing Co.. 22nd and ®©ntario
Sts., Philadelphia 40. Pa.

Antenna, called the Hot Rod, features
four-section staff of XXX chrome plated
Admiralty brass. shock absorbing spring
mount, red ceramic insulators and red
tenite static ball

Supplied with 8 of polyethylere cable
and aircraft fittings

perfection in a

cardiod crystal

ASTATIC

presents new

unidirectional

microphone

SYNABAR
Model DR-10

With Detachable
Concentric Cable Connector

¥ 10-§*—Code ASVFK
. ( + With off-on switch

ERE is the microphone the world of professional
speakers and entertainers has been waiting for! A host of
persons in other categories, too — wha ase seeking the ideal
microphone for a wide variety of sound transmission appli-
cations — will welcome this bright new Astatic Microphone
development.

The Synabar offers a new measure of clear-toned performance
quality . . . and its perfection does 104 diminish threugh long
service life, thanks to a new ruggednam of its advarced con-
struction. Perhaps the outstanding engireering achievement
incorporated in this newly perfected unit is the use of a special
sintered metal to cancel out 15 db “roat 1o back, making the
Synabar, for practical purposes, dead bo sound from the rear.
Excellent frequency range, from 50 fo 10,300 c.p.s., is further
enhanced by a Response Selector switch, which provides choice
of ideal pick-up characteristics for either crisp voice or gen-
eral voice and music. The Synaba-'s crestal element has a
special METALSEAL protection against mdisture or dryness. A
high impedance microphone, it has a1 output level of —54 db.
It has a satin chrome finish, is furnishec w'th 20 feet of single
conductor shielded cable, and is awailable in modek with or
without an off-on switch.

Astatic is proud to recommend the new Synabar, without
reservation, for highest quality reproduction and elimination of
extraneous noise.

Astatic Crystal Devices m CONNEAUT, OH 10
Manufactured Under Brush —— STATIC 110, TORONTO, ONTA
Development Co. Patents /N CANADA. CANADIAN A
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MALLORY TV SERVICE ENCYCLOPEDIA

A 204-page edition of the TV Service
Encyclopedia has been published by P. R.
Mallory & Co., Inc., Box 1558, indianap-
olis 6, Indiana. Offered are detailed list-
ings of controls, capacitors, vibrators,
tube complements and alignment data,
with the original part number and cor-
rect replacement, for not only TV chassis
but the latest AM and FM receivers.
About 150 pages are devoted to this com-
prehensive coverage.

Also presented are 616 control circuits
employed in the various models listed.
which are also cited in the listings to
facilitate installation and servicing. In
addition, there are 332 circuits of capaci-
tor arrangements which are also included
in the listings. Within these capacitor
circuits are illustrated the methods used
to connect up filters, vibrators, etc.

A glossary of radio and TV terms is
also featured in the manual, with sec-
tions devoted to a series of special cir-
cuit notes on controls, capacitors and
vibrators.

The encyclopedia is priced at $1.50.

* ok %k

RIDER'S TUBE SUBSTITUTION BOOK

A Receiving Tube Substitution Guide
Book by H. A. Middleton, has been pub-
lished by John F. Rider Publisher, Inc,,
480 Canal St., New York, N. Y.

Systematically listed in numerical
sequence are 2,500 radio and television
receiving tube types with accompanying
wiring instructions for making the sub-
stitutions. Views of the original tube
sockets and the substitute sockets are also
shown.

Additionally, the guide contains infor-
mation on crt characteristics, instructions
for making adaptors, ballast tube data,
pilot light information, resistors-capaci-
tors-transformer color codes, transformer
substitution, fixed capacitor substitution,
and converting farm radio to electric oper
ation.

Book contains 208 pages and is priced
at $2.40.

* k%

NEWCOMB PORTABLE AUDIO
EQUIPMENT DATA

A catalog describing portable sound
equipment designed especially for schools,
churches, clubs, recreational activities has
been announced by Newcomb Audio Pro-
ducts Co., 6824 Lexington Ave., Holly-
wood 38, Calif. Shown are combination
transcription players and public address
systems with both 2 and 3-speed turn-
tables.

* kK

TACO TV ANTENNA GAIN CHART

An engineering bulletin, No.64, which
contains actual measurements in db gain
over half-wave dipoles for all popular
antenna types, has been published by the
Technical Appliance Corp., Sherburne,
N. Y.

Information is based on actual labora-
tory and field tests conducted at the Taco

labs.
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PERMOFLUX NAMES REX MUNGER
JOBBER SM

Rex L. Munger has been named jobber
sales manager of Permoflux Corp., Chi-
cago, Illinois. Formerly Munger was
sales manager of Taylor Tubes, Inc.

Rex L. Munger

x k%
WELLER VEST-POCKET SOLDERING
COURSE

A new edition of Soldering Tips, a 20-
page pocket manual of soldering, has heen
announced by Weller Electric Corp,,
Easton, Pa.

The handbook describes time-saving
methods, do’s and don’ts, fluxes and solder
tables, difficult operations, etc.

Copies may be obtained by sending 10¢
in coin to \Weller Electric.

WELLER,

l ,/sou:nmc

PSS

Your Guide
to Easier Soldering

WHSE g

* ok ok

MORIN NOW SHURE DISTRIBUTORS’
DIVISION SALES MANAGER

Joe H. Morin has been named sales
manager of the distributors’ division of
Shure Brothers, Inc., Chicago.

= i

o

J. H. Motin
* k%

SONOTONE EXPANDS

A new plant, a single-story building
with 20.000 square feet of floor space, and
working positions for 425 persons has
heen opened by Sonotone Corporation,
Elmsford, New York.

Sonotone Corp., has started production
of miniature tubes for radio and television
sets.

[Additional news on pages 61, 62 and 63.]

WWW.americanradiohistorv.com

HARTER PROMOTED BY CRL

Wickham Harter has been appointed
sales manager of CRL mechanical-elec-
tronic products, embracing the sales activ-
ities of the variable resistor and switch
divisions. Harter will also give executive
supervision to distributor, export and
CRL advertising departments.

Robert A. Mueller, who has been sales
assistant to Harter, has been appointed
distributor sales manager.

Douglas Thatcher has been appointed
sales manager of ceramic-electronic prod-
ucts, including the sales division for
ceramic capacitors, printed circuits and

steatite.
x k%

CLAROSTAT CONTROL AND
RESISTOR CATALOG

A 20-page catalog, No. 50, describing
resistors, controls and resistance devices
has been published by the Clarostat Mfg.
Co., Inc.,, Dover, New Hampshire. Vari-
ous types and sizes of composition-element
and wire-wound controls are cataloged,
together with ad-a-switch and pick-a-shaft
features whereby one can combine desired
electrical and mechanical requirements.
Also cataloged are cement-coated power
resistors. flexible glass-insulated resistors,
plug-in ballasts and voltage dividers. auto-
matic line voltage regulators. Other items
are TV beam benders, constant-impedance
output attenuators, L-pads, T-pads, and
the Clarostat power-resistor decade box.

* ok ok

SPRAGUE TY CAPACITOR
REPLACEMENT MANUAL

A sixteen-page TV replacement capa-
citor manual, listing critical replacement
capacitors in 497 television models manu-
factured by 55 different manufacturers, is
now available through distributors of the
Sprague  Products Company. North
Adams. Massachusetts.

* ok ok

EICO TEST EQUIPMENT CATALOG

A 4-page catalog describing a line of
vacuuni-tube voltmeters, ’sCopeS, sweep
generators, signal generators, tube testers,
signal tracers, volt-ohm-milliammeters,
battery eliminators, high-voltage probes,
rf probes. and crystals has been released
by the Electronic Instrument Co.. Inc,
276 Newport Street, Brooklyn 12, New
York.

* ok ok

WOOD AND NEWITT JOIN ELECTRO-
VOICE ENGINEERING STAFF

John Wood and William Newitt are
now on the lab staff of Electro-Voice,
Inc,, Buchanan, Mich. Wood is engaged in
phono-pickup development. Newitt is con-
tinuing work on high fidelity loudspeaker

design.
x %

ERIE CAPACITOR BULLETIN

A four-page bulletin covering button
silver-mica capacitors, disc and plate cer-
amicons, tubular trimmers, feed-thru cer-
amicons, is now available from Erie Re-
sistor Corp.. Erie, Penna.



The one millionth Tel=tron recently rolled off the
production line. It was all in the day’s work for
Du Mont’s vast Allwood plant geared to over a million
TV picture tubes a year. Yet that tube established a
unique record, because it represented the one mil-
lionth BIG TUBE. No other manufacturer has made
that many BIG TUBES.

Ever since 1939 when Du Mont introduced the first
commercial television set with its 14” Teletron,
Du Mont has pioneered BIG TV TUBES. While others
were offering 7 and 10” tubes, Du Mont was satis-
fied with nothing less than 12”. Even as early as1939,
Du Mont made 20" Teletrons. Since then the public
and industry have followed the Du Mont lead, but
Du Mont remains in the lead with still larger tubes
climaxed by the 30" Teletron available shortly.

Obviously, in BIG TUBES the BIG NAME is
DU MONT.

e
the blg name is

ot wiit e Forceit ve folbvisiine

Literature on request *Trade-Mark
ALLEN B. DUMONT LABORATORIES, INC.
TUBE DIVISION . CLIFTON, N, J.
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Himinate Noise!

(VISUAL AND AUDIBLE)

ue OHMITE
REPLACEMENTS

g

Little Devil
Composition Resistors

Molded plastic construction completely seals
and insulates these tiny, rugged units. They
have an extremely low noise level, Resist-
ance and wattage clearly marked on each
unit. Available in 14, 1, and 2-want sizes, in
all RMA resistunce values. Tolerances:
5% and *109.

Type AB
Potentiometers

It’s quiet! This Type ADB Potentiometer has
a resistance unit that’s solid nrolded. As a
result, the noise level often becomes less
with use. Has a 2-watt rating with a geod
margin of safety. Is unaffected by extremes
of heat, cold, or moisture. Available with
either 2” round shaft, or short, locking
screwdriver shaft.

New Ohm’s Law )
Calculator

Solves Ohm's Law, par-
allel resistance problems.
Also has slide rule scales.

OHMITE MANUFACTURING CO.
4879 Flournoy St. Chicago 44, lilinois

Be Right with

OHMITE

Reg. U. S. Pat, Off.
RHEOSTATS » RES'STORS *TAP switcHes i
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CLAROSTAT AUTOMATIC LINE-
VOLTAGE REGULATOR

Automatic line-voltage regulators are
now available from the Clarostat Mig.
Co., Inc., Dover, N. H.

With male and female Edison connec-
tions at either end, unit plugs in between
the TV set’s attachment plug and the
outlet. Two models are available: TV-A
rated at 300 watts, for sets consuming
200 to 300 watts, and TV-B rated at 375
watts, for sets consuming 300 to 375
watts.

SUN RADIO MULTIPLE OUTLET BOX

A portable power outlet box which per-
mits plugging-in of eight standard Edi-
son line cord plugs from one outlet is
now being distributed by Sun Radio &
Electronics Co., 122-124 Duane Street
New York City.

Incorporated are two fuses with fuse
extractors, preventing overloads, or short.
circuits traveling to the main fuse box.
A double-pole, single-throw toggle switch
turns off both legs of all eight receptacles.
A neon pilot light indicates power flow-
ing through switch. A 12’ rubber-covered
cord terminates in an unbreakable plug.

RCA PORTABLE RADIO PACKS

Batteries for the Emerson line of port-
ables have been announced by the RCA
Tube Department.

One type,the VS082,is a small-size 6774-
volt B, and another, VS068, a six-volt A,
are companion batteries for use in the
Emerson models 569-A and 584. The
VS069, a 1%-volt A4, and the VS072, a
415-volt A battery, are for use in Emer
son models 645 and 646-A, respectively

*

VIBRATION RESEARCH VIBRATORS

A line of high-frequency vibrators and
power supplies has been announced by
Vibration Research Laboratories, Inc.
152 Sandford Street, Brooklyn. New
York. Now being made are 180-cycle
vibrators in two sizes: 214" diameter x 3"
high and 174" diameter x 214" high.

Production is scheduled soon for vibra-
tors up to 400 cycle operation.

*
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WALDOM

Replacement Cone Manval

o,

rag,

B Write for your FREE ——__Jf

Copy of this handy catalog Today!

Waldom's Free 24-Page Replacement Cone Manuel is

a handy reference that Speeds up your repair jobs —

which means more profit 1o you! This reference mon-

val lists excellent replocement data for over 75 dif-
ferent TV, FM, and AM Sets. Write today for your

) Free copy. Just send your name ond
address to Dept. §,

Waldom Replacement Cone Assem-

blies are manufactured with the high-

est stondards of precision workmanship
and techniquel Waldom Cone Assem-
blies feature:

» Hawley diaphragms — with the pol-
ented thin, topering edge that as-
sures maximum speaker efficiency
and true low frequency response.

« The fnest voice coils and spiders
made with precision croftsmanship
to exacting specifications.

» Unconditionally Guaranteed as to
construction and performance.

« The full R-M.A. Worranty.

| PorFinerToune a Waldowm Cone
WALDOM ELECTRONICS, INC.

911 N. Larrabee St., Chicago 10, (I,

IR

GET THIS FREE
“W-1” CATALOG!

Thousands of Television,
Radio and Electronic Items
at Your Finger-Tips !

[ T T T T

NI

I

LTI

Fast, Easy
Selection

AT

Saves Time
°
Saves Money

IR R

]
- s - Simplifies
U_HLK“-J_!}!'_&S“ -, b ::;::remenf

T T

Complets buying guide for servicemen, dealers.
New TV accessories, TV installation equipment,
TV test instruments, tubes, radio accessories
and other electronic supplies. Thousands of re-
pair parte cross-indexed for quick, easy selee-
tion. Standard brands. Exact duplicate replace-
ments. Fast, same-day shipment. Profit Guide
sent only to those entitled to wholesale prices.

i

I

= Send Coupon for Your Free Copy Now =

RIERITIR TR

= —_

| WALKER-JIMIESON, INC.

t 311 S. Western Ave., Chicago (2,
! [] Please Send Your Free Profit Guide.

Hlinols

I Name
1 Company
| Address



GRIP-R SELF-ADJUSTING TOOL \
HANGER

A hanger of self-adjusting sliding ring- |
clips, the Grip-R, employing a 22-gauge
open-end metal shell 18" long, 234" wide
and 3" thick, has been announced by |
Hobby Hill, 14 N. Michigan Ave., Chi- |
cago 2, III. Running along the entire
length of the shell is a series of slots for
holding the sliding ring-clips. Directly |
in front of the line of slots is a 5/16"
plated coil spring which is held in position
by the sliding ring-clips, and at each end
by the screws which mount the unit to
wall, over workbench or as desired.

In use, the sliding ring-clips are moved
to right or left to make the holding space
of the correct size for taking the item to
be held. and the item is then inserted be-
tween the coil spring and the metal shell
surface.

INSULINE AUXILIARY AUTO ANTENNA

miniature double-conical auxiliary
auto antenna, the Tele-Con, patterned
closely on a TV antenna has been an-
nounced by the Insuline Corporation of
America, 3602 35th Avenue, long Island
City 1. N. Y. Has four arms 10%5" long
made of chrome-plated brass tubing, set|
in red plastic center pieces. The assem:
bly clamps to any vertical auto antenna.

CLAROSTAT GREENOHM RES!ISTORS

Wire-wound resistors, Greenoiam type,
with a new type of inorganic green ce-
ment coating, have been announced by the
Clarostat Mig. Co., Inc., Dover, New
Hampshire. [t is claimed that the color
coating will not blister, crack or peel as
a result of heat

Resistors are available in either fixed
or variable types with choice of various
terminal ends such as lug, wire, or com-
binations. Ratings range from 3 to 200|
watts

With RIDER MANUALS you can turn
the tough TV repairs into

“pUSHOVERS”

Don’t waste time, patience and money trying to “‘dope
out’’ the repair. Reach for your RIDER MANUAL! Just
look up the make and model and follow the accurate,
auvthentic servicing information!

N Ew. Just Off the

Press! And selling faster than any
other manual we ever published!
Make sure of vour copy! Get it
today!

TELEVISION
MANUAL

RIDER TV
MANUAL Vol. 5

Anthentie, Acenrate, Reliable
Servicing Information DIRECT
From the Engineering Depts. of
74 TV Manufacturers!

RIDER TV MANUAL 5, the latest volume
in the RIDER Library, covers all TV receivers
manufactured up to July, 1950. All servicing
information comes DIRECT FROM THE MANU-
FACTURER and is compiled by RIDER into
easy-to-follow form. You can quickly trace
the source of the troubte, and just as quickly
do the required repairing. Tens of thousands
of Service Technicians let RIDER TV MAN-
UALS guide them on to the kind of servicing
that means substantial time savings, satis-
fied customers, and more money in your
pocket. ORDER YOUR TV MANUAL 5 from
your JOBBER TODAY!

Larger page size, 12" x 157, with all pages
filed in place. Giant pages are retained, but
now have only one fold for easier handling
and greater durability. Equivalent of 2320
pages (82 x 11) Plus Cumulative Index Vol-
umes 1, 2, 3, 4, 5

Still being published at no
increase in price $21.00

NOTE: Are You Receiving your copy
of “Successful Servicing?”’ It's a
RIDER publication of intense interest

to every Serviceman.
WRITE FOR IT!

NOTE: The C-D Capaciter Manual for Radio
Servicing. 1948 Edition No. |, wakes refercnce
to only one source of receiver schematics
Rider Manuals,

JOHN F. RIDER PUBLISHER, Inc., 480 Canal Street, New York 13, N. Y.
Export Agents: Rocke International Corp., 13 E. 40th St., N.Y.C. Cable, ARLAB

RIDER MANUALS mean SUSSESSFUL

NOW ON PRESS!

. .. Place Your Reservation Now
and Make Sure Of Getting This
Valuable Copy from the First
Printing. Demand is High!
Quantity is Limited by Paper
Shortages !

RIDER MANUAL
Volume XXI

With a RIDER MANUAL Volume XXI in your
Library you can sail through any servicing
job on any AM-FM radio receiver built from
December, 1949 through October, 1950
and the same goes for auto receivers, record
changers, tuners, disc and tape recorders.
all information comes DIRECT FROM THE
MANUFACTURERS (61 of them) and is com-
piled by RIDER into easy-to-follow form.
There are 586 models, 351 chassis, with ail
pages and double spreads filed in proper
place. All you have to do is to look up the
make, model, chassis in the index . . . and
let the factory-authorized servicing informa-
tion help you do a better, faster, more
profitable servicing job. 1648 Pages Plus
Cumulative Index Voiumes 16 through 21
Only $18.00

RIDER MANUALS

Television Manual Volume 5

(Plus Index) - $21.00
Television Manual Volume 4 (I'lus ""How

1t Works" Book and Inidex) 21.00
Television Manual Volume 3 (I'lus “"How

It Works™™ Book and Index 21.00
Television Manual Volume 2-—in new.

lurger page size. 127x 157, (I'lus “How

It Works' Book and Index) 21.00
Television Manual Volume | (1'lus ""How

It Works' Book and Index 18.00
Volume XXI 18.00
Volume XX 18.00
Volume XIX . 19.80
Volume XVIII 19.80
Volume XViI 16.50
Volume XVI 8.40
Volume XV 19.80
Volume X1V to VII (each vol.) 16.50
Volume VI 12.50
Abridged Manuals | to V tone volume). 19.80
Master Index, Covering Manuals. Vols. |

ta XV 1.50
PA Equipment Manual, Vol | 18.00
NOTE: The Mallory TV Service Enecyclopedia
Ist TV Ydition, makes reference to only one
source of TV receiver schematics—NRider TV
Manuals

OTE: The Mallory Radio Nervice Eneyclo
pedia; 8th Edition. makes reference to only one
source of radio receiver schematies Rider
Manuats.

SERVICING

SERVICE, NOVEMBER, 1950 ¢



W z % 7
golace
dﬂﬂﬁidye

Model "WS§"*

IT'S VERSATILE!

IT'S COMPETITIVE!
List price only *539

This one cartridge replaces over
fifty current models

Servicemen find this cartridge a real conven-
ience . . . as the one cartridge will take care of
mostreplacements.. . there is no need tocarry
a large stock in vour repairkit. [t comes ina
Dri-Pack container . . . it has all the per-
formance features 1o meet requirements.
Your investment for stock is a minimum.

Ask your jobber for Bulletin RC162, review
all its features, then buy Featheride Re-
slace-All Cartridge Model WS, Webster
i?lvclric Company. Racine, Wisconsin. [Fs.
tablished 1909, *Patents Pending

FEATURES

® Three terminal construction provides either |V
volts or 4 volts at % ounce tracking pressure.

® Moy be installed in any 2" standard RMA tone
arm.

® Only % ounce tracking pressure.

® Factory tested, osmium tipped removable needle
for 78 r.p.m. records furnished. Replacement
needles also available.

® Crystal is Dri-seal coated to protect it against
moisture and humidity.

® Rest button, terminal clips and instructions fur-
nished.

® Packed individually in attractive Dri-Pack Con-
tainers.

WEBSTERELECTRIC

RACINE o WISCONSIN
""Where Quality is a Responsibility ond Fair Dealing an Obligation"
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[ EASY-UP ROOF MOUNT

A roof mount, EZ-9, has been an-
nounced by Easy-Up Tower Co., Racine,
Wisc.  The mast mount is of all-steel
galvanized construction and accommio-
dates masts up to 123" od. A companion
model, EZ-9A, takes masts up to 2" od.

[ 1t is designed for straddle mounting over
|the roof peak as shown, or on a slanted
or flat surface. A four-way hinge ar-
rangentent is said to permit the mast to
be walked up along the peak or tipped
up from either side.

* *

TRIO YAGIS

A yagi that is said to provide 10 db
gain on each of two channels has been
announced by the ‘I'rio Manufacturing
Co., Griggsville, 11l.  Available for chan-
nels 4 and 5 in the low band, and chan-
nels 7 and 9 in the high band.

Antenna consists of four elements
| whose functioning is different on the two
| channels. For example, in one model,

445, the elements on channel 4 act as
‘ reflector, dipole, director, director in that
order; while on channel 5, the same ele-
ments act as reflector, reflector, dipole.
and director.

The 2-channel yagi is available in
{ single bay, conventionally stacked 2-bay
array and as a controlled pattern system
| utilizing 2 bays, ofi-set stacked and tuned
|\vith a phasitron that is said to eliminate
venetian blind effect caused by co-channel
interference.
| * x x

TACO TWIN-DRIVEN CORNER
ANTENNA

An all-driven-element antenna has been
| announced by Technical Appliance Cor-
poration, Sherburne, N
| Designated as the 1700 series and called
the {win-driven corner antenna, its driven
elements are said to afford narrowed
directivity of reception, thus minimizing
ghosts caused by retlected signals. Both
high- and low-band lobes are said to co-
incide due to the phase relationship con
trolled through feeding.

Assembly 1s accomplished by means of
| the jiffy-rig type of construction.

Antennas are available in single or
stacked models.

b

| for every type

sharper
pictures
specify sturdy

Phoenix
Spe‘ d-Tennas

PHOENIX
HARDWARE and
ANTENNAS

Phoenix :
makes e ! |

‘Speed-Mounts x

and hardware 5

of installation

EL ECTRCO NICS
INC.
LAWRENCE, MASS,

if vou are commercially or
professionally interested in TV, read

TELEVISION ENGINEERING

for news of all that's. NEW in the lah.
plant and station involving design. manu-
facture, aperation and maintenance of TV
equipment for research, production, testing
receiving and transmitting.

Special Rate: 3 yrs. (36 issues) $5
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BRACH PROMOTES
BERGER AND HARRIS

Jerome Berger, formally manager of
the devices division and plant superin-

tendent, has been named assistant sales
manager of the Brach Mamdacturing
Corp.

Berger will be responsible for special-
ized sales engineering programs for TV
manufacturers and their distributors who
incorporate the 2, 4, and 16 set TV Mul-
Tel system and their TV set sales cam-
paign, and for the sale of custom and
brand products. Berger will also act as
assistant to Ira Kamen, Brach director of
TV sales.

Robert Harris, who was formerly a
sales rep on Brach TV products, is now
with the Brach engineering department.
During the war Harris was a radar tech-
nician. He studied high frequency engi-
necring at MIT and Stevens Institute of
Technology.

Robert Harris

Jereme Berger

SNYDER TV CATALOG

listing antemnas and
Snyder

A 51 catalog
accessories has been issued by
Manufacturing Co.

Catalog contains information and illus-
trations on the Redi-Mount line, and the
Head-Line series of TV antennas and
accessories including masts, anchors, brac-
kets, clamps, bases, guy rings, insulators
and spare elements. Also in the catalog
are portable indoor TV antennas, window
antennas, etc.

Copies may be obtained by writing to
Dick Morris at Snyder Manufacturing
Co., 22nd and Ontario St., Philadelphia
40, Penna.

TV AfRIALS

.'7:{
and ACCESSORIES

* ok *

HARRY ADELMAN NOW WITH
CORTLANDT CO.
Harry Adelman has been named adver-

tising manager of The Cortlandt Co., 243
Broadway, New York 7.

ROBERT DOWD BECOMES
TEL-O-TUBE CHIEF FIELD ENGINEER

Robert Dowd is now chief field engineer
of the Tel-O-Tube Corporation of Amer-
ica, East Paterson, N. J.

Prior to this appointment Dowd served
with Tel-O-Tube as head of its quality
control department.

I I

TONEY NAMED RCA YICTOR DIRECTOR
OF PUBLIC RELATIONS

James M. Toney, advertising manager
of the RCA Victor Home Instruments
Department, has been appointed director
of public relations of the RCA Victor
Division. Toney succeeds John K. West,
who is now with NBC as vice president
in charge of its western division.

Thomas J. Bernard continues as assis-
tant director of public relations.

MODEL 600

New, smaller, portable, lower
cost tester,

2. Tests for gas content.
3. Reads directly in micromhos.

4. Tests all the latest tubes
including subminiature, etc.

Detects more weak tubes.

otk

5.

——

- 20K

ELECTRICAL INSTRUMENT COMPANY

\'\\\I052| DUPONT AVENUE .

SYLVANIA ELECTRIC APPOINTS
R. P. CLAUSEN RADIO TUBE
DIV. CHIEF ENGINEER

R. P. Clausen, formerly assistant chief
engineer, is how chief engineer of the radio
tube division, of the Sylvania Electric
Products Inc., Emporium, Penna. Clausen
succeeds M. 'A. Acheson who has been
transferred to the staff of E. Finley
Carter, vice president in charge of engi-
neering at New York.

WRIGHT CATALOG

A 10-page catalog describing pm
speakers, cabinets, harmonic baffles, flush-
mounting grilles, line and universal trans-
formers, has been announced by Wright,
Inc., St. Paul 4, Minn.

Dynamic Mutual
Conductance

'~ TUBE TESTERS

Are Dependable Income Builders

of the

Experts
for

Accuracy
and

Speed

©® Never in the history of radio ser-
vicing have HICKOK Tube Testers
ever been excelled. Their Dynamic
Mutual Conductance Circuit has
long been an exclusive HICKOK
development. Available in a com-
plete line of portable, counter, and
display models. Specially designed
professional features. The choice
of leading radio service techni-
cians throughout the world.

See them at your jobber’s now, or
write for latest free literature.

CLEVELAND 8, OHIO

NAME

Please send me latest literature on
your line of Hickok Tube Testerss

ADDRESS.

CiTY.

STATE

www americanradiohistorv. com
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With these two dials

You “tune in” the
EXACT VOLTAGE
YOU REQUIRE

Halldorson’s NEW
VARIVOLT MASTER

Voltage Adjusting Isolation
Transformer Model N-202

A new, larger capacity transformer
that provides positive control of your
voltage fluctuations—better than
ever, and safer because it isolates you
from your work. Raises voltage or
lowers it—in 114 volt steps—high for
locating weak points, low for testing
under minimum conditions. Handles
the smallest or largest servicing job,
even up to 20" TV Combinations!

Rated capacity at 117 volt output
is 500 watts. A marvel of efficiency,
Varivolt Master weighs 21 Ibs. yet re-
quires less than a square foot of bench
space. Steel runners permit easy
movement, and slant the instrument
for accurate reading. See your Job-
ber Today!

A Complote Line of

TelevisionanaRadioTransformers

Vertical Output Transformers

Horizontal Blocking
Oscillator Transformers

Vertical Blocking
Oscillator Transformers

Plate and Filament
Transformers

Stepdown Transformers

Every Halldorson transformer is
backed by over a third of a century
of sound engineering and manufac-
turing experience. For one of the
most complete lines in the trans-
former industry . . .

Write for Free Catalogue

The Halldorson Co. 4500 N.
Ravenswood, Chicago 40, 1llinois

Halldorson
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SOLAR PLANT PURCHASED BY
PYRAMID ELECTRIC

The former Solar plant at 1445 Hudson
Boulevard, North Bergen, N. J. with
120,000 square feet of factory space has
been purchased by the Pyramid Electric
Co., 155 Oxford St., Paterson, N. J.

ALLIED'S 1951 CATALOG

A 212-page 1951 buying guide, No. 124
has been published by Allied Radio Corp.
833 West Jackson Blvd., Chicago 7, Il

Catalog contains listings of radio, tele-
vision and electronic parts; test equip-
ment, public address systems, television
and radio sets and accessories, TV com-
ponents, recording equipment and ac-
cessories (including wire, tape and disc
recorders), 3-speed record players and
changers ; high-fidelity amplifiers, speakers
tuners and other components for custom
installations, as well as complete high-
fidelity phono-radio systems, amateur

gear, radio builders’ kits and supplies,
tools and hardware, books, manuals, dia-
etc.

grams,

Mlied Radio gy |

e mies 1 Bedte. Tolvetien aed bttt et

BUY
CHRISTMAS SEALS
FICHT
TUBERCULOSIS

|

|
|

ELECTRONICS TECHNICIANS
WANTED

The RCA Service Company, Inc., a Radio
Corporation of America subsidiary,
needs qualified electronics technicians
for U. 8. and overseas assignments.
Candidates must be of good character
and qualified in the installation or
maintenance of RADAR or COMMUNI-
CATIONS equipment or TELEVISION
receivers. No age limits, but must haveat
least three years of practical experience.

RCA Service Company offers com-
prehensive Company-paid hospitaliza-
tion, accident and life insurance pro-
grams; paid vacations and holidays;
periodic review for salary increases;
and opportunity to obtain permanent
position in our national and interna-
tional service organization, engaged in
the installation and maintenance of
AM, FM and TV transmitters, elec-
tronic inspection devices, electron mi-
croscopes, theatre and home television,
r-f heating equipment, meobile and mi-
crowave communications systems, and
similar electronic equipment.

Base pay, overseas bonus, payments
for actual living and other expenses,
and benefits mentioned above add up
to $7,000 per year to start for overseas
assignments, with periodic review of
base salary thereafter. Openings also
available at proportionately higher
salaries for specially qualified techni-
cians with supervisory ability.

Qualified technicians seeking an ad-
vantageous connection with a well-
established company, having a broad-
based, permanent peacetime and war-
time service program, write to:

Mr. G. H. Metz, Personnel Manager
RCA Service Company, Inc.
Camden 2, New Jersey

JFD LIGHTNING ARRESTER DISPLAY

Laminated lithographed displays, 1434
x 155", showing a wall installation of an
actual lightning arrester, have been made
available by the JFD Manufacturing Co.,
Inc,, 6101 Sixteenth Avenue, Brooklyn
4, New York. Also displayed are the
three types of twin lead transmission
lines accommodated by JFD lightning ar-
resters : regular, oval jumbo and tubular.

£

PROTECT. ~ or

soanst LBHTNING and STATIC CHARGES!

The QRIGINAL and st the BEST
tor QUTDO0R- ndoer Use

LS 19 ITAAL e o s e
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ey
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RCA RECEIVING TUBE MANUAL

A new edition of the RCA Receiving
Tube Manual has been announced by the
RCA Tube Department.

The new manual, RC-16, contains over
300 pages, with detailed technical mnfor-
mation on more than 460 RCA receiving
tubes and picture tubes including many
discontinued types. The section on tube
and circuit theory has been expanded
and includes formulas and examples for
calculation of power output, load resis-
tance, and distortion for several classes
of amplifier service.

x b *
FELBER NAMED STEWART-WARNER
SERVICE MANAGER

Robert W. Felber has been mamed
sales service manager of Stewart-Warner
Electric.

Felber started with Stewart-Warner as
an engineering draftsman in 1945. He
was subsequently a field engineer and as
sistant service manager.

R. W. Felber
x * %
RIDER'S TELEVISION MANUAL

VOLUME 5 PUBLISHED

Rider’s Television Manual, Voleme 5
published by John F. Rider Publisher,
Inc., 480 Canal St.,, New York 13, N. Y,
is now available.

Volume offers factory-authorized ser
vicing data from 74 manufacturers for
the period March through July, 1950.
Contains 614 models and 250 chassis in
the equivalent of 2,320 pages (8% x 11).
A cumulative index for Rider TV Man-
ual volumes 1 through 5 is also indluded.

Priced at $21.00.

*

CLAROSTAT TV CONTROL AND
RESISTOR REPLACEMENT DATA

Data sheets covering TV control and
resistor replacements have been released
by Clarostat Mfg. Co., Inc.,, Dover, New
Hampshire.

Sheets refer to RCA, Du Mont, Strom-
berg-Carlson, Crosley and Emerson
models. Charts indicate model and chassis,
stock and part numbers, Clarostat catalog
number, list price, function and descrip-
tion.

1

The little

cartridges

that fill the Big need

for High Fidelity

Phonograph Reproduction..

THE

new swore Y ERT]CAL

DRIVE”

CRYSTAL PICKUP CARTRIDGES

Big things often come in little packages .

.. So it i1s with the

superlative new Shure ‘‘Vertical Drive” Crystal Cartridges.
They reproduce ali the recorded music on the new fine-
groove recordings—a reproduction that meets the strict
requirements of high compliance and full fidelity. The “Ver-
tical Drive” cartridges are requisite for the critical listener —
the lover of fine music. They are especially recommended
for those applications where true fidelity is essential.

W23A for
standard
width - groove
SINGLE  records.
MODELS:
W21TA for fine-
groove rec-
ords.

W22A and
W22A8 for
TURNOVER both standard
MODELS: and fine-
groove re-
cordings.

Unusually highly compliant, these ““Vertical
Drive’” Cartridges will faithfully track stand-

%

ard records with a force of only 6 grams—

X micro-groove records with a force of only 5

grams (an added protection for treasured re-

cordings). Will fit standard or special mount-
ings. Have more than adequate output for
the average audio stage.

See Your Shure Distributor for NEW Cartridge Replace-

ment Guide with Handy Numerical Listing.

e - - 7 -

SHURE BROTHERS, INC.

Microphones and Acoustic Devices

225 WEST HURON STREET, CHICAGO 10, IiL. °

CABLE ADDRESS: SHUREMICRO
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SERVICE MEN!

We've “Scooped” these ““Buys” for you!

We're always on the lookout for savings to
pass on to our QCustomers. They're especmlly
welcome when prices everywhere are going up.

PHILCO
Model 7170 FM & AM Signal Generator
A $97.50 Instrument for 564.50

A great help to every Serviceman. Ideal for
both AM and FM use. No switching trouble
between bands, calibration accurate within + 1.
Exceptional stability. Drift not over 1} of 19%.

SPECIFICATIONS
Froequency Range
R.F. (AM) 100 ke. to 110 me. (six bands)

R.F. (FM) 100 ke. to 170 me.
Audio Frequency 400 cycles
R-F OQutput Amplitude .6—1 volt (r.m.s.), depending
upon range

A-F Output Amplitude
Sweep Width

1 volt(r.m.s.) approximately
Variable from 4 ke. to 500 ke
60-c.p.s. (fixed)

Dlrec( reading (for AM)

Il)—l20 volts, 60 cycles a.c.
GC4 (l). 7F8 (2), 6X5GT (1)

56450

Sweop Rate
Calibration
FM.0Oscillater Frequency 60
Operating Voltage
Power Consumption
Tube Cilomplement

ORDER QUICKLY !
QUANTITY LIMITED

16FP4 BENT-GUN C R TUBE
Fully Guaranteed, in Factory-Sealed Carton

speciaL $2.Q95 specia
READY for SHIPMENT. ORDER NOW!

RADIO’S
FREE & etk
Federated Purchaser

1200 Page Reference Manual

e 66 DEY ST, NEW YORK 7, N. Y. »
Dissy 9-3050

N

FM Detectors
(Continued from page 22)

phase difference will sncrease when the
input frequency is less than the reso-
nant frequency of the transformer.
The phase difference will decrease
when the input frequency is niore than
the resonant frequency of the circuit.

The discriminator may be consid-
ered as a circuit using two diode de-
tectors, each of which have a tuned
circuit.  As shown, a tuning capacitor,
C.is used to bring the entire secondary
to resonance. The secondary is center-
tapped and this point may be consid-
ered as equally spaced hetween the
two ciode plates. By means of a
coupling capacitor, a voltage is fed
from the hot end of the primary to the
center tap of the secondary. This in-
troduces a signal into the secondary
which is i phase with the primary
signal. A second signal appears in the
secondary caused by means of induc-
tance coupling from the primary. The
diodes conduct by means of the vector

relationship hetween the directly-cou- -

pled signal through the coupling capac-
itor and the inductively coupled signal
from primary to secondarv. An rf
choke is used to prevent the midpoint
of the secondary from appearing at
ground potential.

A vector relationship can also be used
to explain the conduction of this circuit.
[t should first be noticed that the audio
output voltage is equal to the sum of
the two voltages across &, and R,, hut
these two voltages are connected
series-opposing and the larger voltage
will predominate as the output. For
exanmiple, if there is a negative 5 volts
and a positive 3 volts, the audio output
will be a negative 2 volts. If there 1s
a positive 10 volts and a negative 6
volts, there will be a positive 4 volts as
the output.

In Fig. 3, a, b, and ¢ appear the vec-
tor relation which can be used to de
termine the output at any frequency.

In a of the figure, the primary voltage
is used as a reference which is E,.
This voltage 1s not only the voltage
across the primary of the transformer,
but also the voltage existing hetween
the center tap of the secondary and
ground across the rf choke. Since this
voltage is applied at the center tap of
the secondary, it will be equally effec-
tive at the plates of both diodes I and 2.

The secondary voltage resulting
from induction must be 90° out of
phase with E,, but because the sec-
ondary is center tapped, the two diodes
will be out of phase, for this voltage.
That is, while one plate is going nega-
tive, the other plate is going positive.
This action is common to any type of
center-tapped transformer. If the cen-
ter tap is considered reference, one end
of the transformer must be plis while
the other end is minus. In g, illustrat-
ing action at resonance, the induced
secondary vottage applied to diode 1 is
£,. The voltage applied to the other
diode is E.. Diode I conducts because
of the addidion of the two vectors E,

and E,. Diode 2 conducts because of

the vector addition of E, and E,. Both
tubes are conducting equally at reso-
nance and the outputs taken across the
respective load resistors are both equal
and opposite. Since the resultant
audio output is taken across both R,
and R. in series, this output is zero at
resonance, which is the 10.7-mc sf.

When the incoming signal is less
than 10.7 mc, there is a greater than
90° phase difference between a primary
voltage and the secondary voltage re-
sulting from induction. In part b of the
hgure, the sccondary voltages at the
diode plates are still 180° out of phase.
The resultant vector addition for diode
1 means less conduction for this tube
than for diode 2. The audio output is
now a negative voltage, since diode 1,
which has the positive voltage output,
is less than the negative voltage output
because of diode 2.

Above resonance, illustrated in ¢, the
vector relationship is changed and

ORCHESTRAL  :

WRIGHT HARMONIC BAFFLE

these rich silvery Ceiling
Baffles.
SINGING : PAGING

Write for Literature

You can add to the atrac-
tiveness of any room and at
the same time furnish splen-
did sound reproduction on

both voice and music with

NEWARK, N. J. 114 Hudson St. |
Ekguovz: PA. mu’:gﬂr'i‘:ml‘t::n'g: ‘ w RI c HT in € . 2237 University Avenue, St. Paul 4, Minn.
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there is less than 90° phase shift {from
primary to secondary. resulting in a
greater output across /¢, and a smaller
output across /.. This means that the
total audio output voltage at this in
stant s positive.  Thus, the voltage
developed across the output resistor
has the same characteristic as the volt
age output irom the double-tuned cir
cuit.  Only the method of causing ihe
diode conduction is different m the
discriminator.  as  compared o ihe
double-tuned detector.

The discriminator is responsive 1o
amplitude variations as well as 1re
quaency variations.  If the incoming
siengl 1s not at resonance. an mcrease
in the amplitude of this signal will
cause an increase i the audio output.
\n increase in the signal strength
for example, meuns an increase in
the voltages applied to boils tubes
with a resultant greater output.  Ior
this reason. the discrimmator requires
v limiter circuit preceding it in the
frequency-modulation receiver.  The
function of the himiter is to chp the
amplitude  variations  from the FM
wive, providing the discriminator with
a4 constant - amphitude
quency nput signal,

A plot of the output versus Irequency
of the diseriminator provides the char-
acteristic S eurve, common to all mod
ern FM detectors. The diodes have
heen reversed in the diseriminator as
compared to our detuned cireutt, and
an af voltage output will be obtamed.
in which the instantaneous voliage 1s

variable - fre-

proportional to the change i ire-
quency.
Above the 10.7-mc resonant 1re

quency. the voltage output across the
series resistors is positive since 7, has
4 greater output across /£, than /. has
across .. Below resonance, the situa
tion 1s reversed and a greater output 1s
obtained across K. which 1s negative,
than across K, which is positive. Thi
means that the voltage output will be
negative helow resonance.

The discriminator detector alone 1s
onlv @ part of the entire process of

o

converting the frequency-modulated f |

signal Inter
mediate-frequency amplifiers are used
to build up the signal until 1t 15 large
cenough to be detected. .\ hmiter s
necded to remove amplitude variations
from the signal since the discrinminator
ts sensitive to amplitude as well as ire-
changes in the signal.  The
output across the two load resistors in
series has an r¢ network for deemphasis.
In the M transntrer, the high audio
frequencies arc amplified more than
the low audio frequenciey.  This s
known as precmphasis, which increases
the signal-to-noise ratio for the high
frequency. To compensate for pre-

(Continned on page 66)

mto audio  irequency.

quency

xperts choose

JACKSON TV instruments

for important jobs

IN PRODUCTION WORK AT STEWART-WARNER |

Shown in this typical production
scene at Stewart-Warner are some of
the Jackson Oscilloscopes used in
checking television receivers. Used
in various stages of production,
these Jackson ‘scopes are depended

upon to maintain Stewart-Warner’s
high production standards. This is
only one example of how Jackson’s
outstanding oscilloscope is uzed for
important jobs in industry, too.
Also, many other applications.

Provides both wide band width and high sensitivity in one instru-

JACKSON

Oscilloseope

ment. Band-width relatively flat to 4.5 megacycles, so necessary
for accurate TY production and
vertical amplifier is .018 RMS volts-per inch to assure accurate
picture on very small test voltages. Has big 5” CR tube, Z-Axis

service work. Sensitivity of

input, many other important features.

IN TEACHING AT DEFOREST’'S TRAINING, INCORPORATED J

At this famous electronics school,
named for the inventor of the vac-
uum tube, the Jackson Television
Sweep Generators are used to
instruct future technicians in the
proper method of aligning televi-
sion and other high frequency

equipment. Shown here are some
of the generators used by Deforest’s
in this important work. Jackson
equipment was chosen for its ability
to provide accurate results, even
under the hard usage encountered
in teaching.

Includes both Sweep and Marker Generators in one instrument.

JACKSQN

1e\eVision Signal Geperal®

Electro-mechanical sweep variable from 100KC to over 12 MC.
Crystal calibrater circuit provided for external crystal. Generator
covers full FM and TV bands. Instrument is same height as oscillo:
scope for compact service bench installation. Marker Generator

has 400 cycle Audio Generator. Scope timing voltoge provided.

Trust the Experts’ Judgment

. Choose JACKSON

See your distributor — or write

JACKSON ELECTRICAL INSTRUMENT COMPANY

Dayton 1, Ohio
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NEW
MODEL
8773

i

SERVISHOP

EQUIVALENT TO A COMPLETE
SERVICE SH
- TUBE TESTER $ .

« SET TESTER

- A.M. GENERATOR

- F.M. GENERATOR

- AJF. GENERATOR

- CONDENSER
TESTER

- FUSE PROTECTED METER

Ever; inch

o ge

square

with
i this phenomenally low
a complete latest model obso-

solid-packed value
what
priced testet
lescent priof tube tester with approximately
1000 listings on improved roll chart together
with an elabcrate multitester for measuring all
AC & DC voltage DC currents—resistance in
hms and imegohms—output in decibels—con
denser leakage—signal! generators for audio
radip A)N and radio FM signals
DC Voltmeter: 0-10-50-500-1000-2500
AC Voltmeter: O-10-50-500-1000-2500
DC Milliammeter: 0-10-100-1000
DC Ammeter: 0-10
Decibel Meter: —8 to 415, 15 to 29, 29 to 49,
32 to 55
Ohmmeter: 0-500-5000 ohms, 0-0.1-1-10 meg-
ohms
Complete with tubes, batieries, test leads,. output
leads, etc beautiful natural finish oak case.
Available at vour distributor
Insist on R.C.P. Instruments
Write for Catalog 118

ERADIO CITY PRODUCTS CO., INC.

152 West 25th $t.

New York 1, N. Y,
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FM Detectors
(Continued [rom page 64)

eniphasis. an ¢ circuit which discrim-
iates against the high audio frequen
ctes 13 used between the detector out-
put and first ¢f amplitier. This simple
network consists ol a sevies rvesistor
and shunt capacitor to ground. The
capacitor has a reactance which de
creases as frequency increases.  In this
manner, there is less gain for high fre
quencies 1 the receiver to correspond
for more gain to the high frequencies
at the transutter.

The I'CC regulations state that the
audio frequency used 1or modulation in
F'M can vary between 30 cps and 15
ke, To take full advantage of this
wide audio frequency hand, special care
must be taken with the audio-frequency
amplifters, output stage, and loud
speaker system.

[To Be Continued]

Servicing Helps
(Contimued from puge 39)

placed in series with the transmission
line of the offending receiver, some
times reduces oscillator radiation by as
much as 20 times (in voltage). Fig. 2
hows the equivalent circuit that exists
when the grid-to-plate tube capaci-
tunce of the booster tube is added in
series with the capacitance of the +f
amplifier tube in the tuner. The at
tenuation of the oscillator signal i
thus increased by a factor of fwo.

A properly-designed untuned ampli
fier will give some gain, in addition
to providing isolation. The amount of
gain  obtained is maximum at the
lower frequency channels, and about
unity at channels 12 and 13.

The use of a tuned booster will be
found to increase oscillator-radiation
attenuation to a greater degree. since
the selectivity of (he tuned grid and
plate circuits also serves to attenuate
the oscillator signal.

In most cases where the interfering
signal 1s of a frequency that falls on
the skirts of the »f response curve ot
the receiver heing interfered with, the
interfering signal can be attenuated
appreciably by tuning the hoosrer,
This is due to the additional selectiv
ity contributed hv the booster, which
usually has a narrow bandpass. Some
mprovement can be achieved without
i booster by returning the grid and
plate trimmers in the 7f section of the
receiver.  Increasing the values of
loading resistors will also increase se-
lectivity and improve rejection

Local oscillators of receivers usin
the intercarrier sound system are

| LIGHTNING

[ TWIN LEAD, TELEVISION

ARRESTER
NN g

U.S. Patent
No. D-4664

Protects Television Sets
Against Lightning and Static¢

APPROVED for OUTDOOR-INDOOR Use 5225
Charges

Twin Lead

@ sare [ /cuarD

Simple to install everywhere and anywhere

...no stripping, cutting or spreading of

wires. More than 300,000 in use today!
SEE YOUR JOBBER OR WRITE 'I'OA

MANUFACTURING CO., Inc.
6127 16th Avenue, Brooklyn 4, N. Y.
Firstin Television Antennas & Accessories

Zlsc ERIE
DISC and PLATE

CERAMICONS,

. v+ as dependable replace-
ments for molded mica and
paper tubular capacitors

%025 ) Simplify servicing-—Guar-

antee customer satisfaction
| | by replacing micas and
; | papers with dependable

1 ERIE DISC and PLATE CE-
1 RAMICONS. Small in size
| they are easier to install.
Easy to identify—look for
the RED BODY disc and

plate capacitors—they are
ERIE CERAMICONS.

STYLE 811

2X.002

| H If If your distributor cannot '
] supply you, write us for
information. New catalog
H L on request.

STYLE 812

‘, . D...

ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND <« TORONTO, CANADA




much more likely to cause interference,
since the fine-tuning control of such
receivers may be adjusted, and the
oscillator frequency changed as much
as 2 mc on the high-band channels,
without losing the accompanying
sound. This makes for a wide range
of oscillator frequencies, and conse-
quently, a greater possibility for in-
terference.

Square-Wave Generator
(Continued from page 19)

ever, since it does not allow the output
circuit to load the flipflop. Output is
2 to 5 volts.

The value of C, must be adjusted
after the circuit has been put together.
The main reason is that its reactance
may be too high if very low-frequency
input is used. . It should be kept as
small as possible, however, as with too
large values some of the sine may get
through to the output through simple
amplifier action. It will be noted. too,
that the input need not be a sine wave
as long as it is reasonably symmetrical.
Even better results are obtained, in
fact, with an input wave which has
steeper sides than a sine wave.

The diagram of Fig. la shows the
cathode of V, grounded. Introducing
various values of resistance between
it and ground will vary the pulse-width
percentage and will produce asym
metric square waves; that is, there is
some variation with frequency in any
case. Values shown for all components
are nominal, not having been checked
on a bridge. [t may, therefore, be
necessary to vary some of them slight
ly, though in general they are not
critical. The .001 and .001-001 mid
units, €, and C.. in particular, may
turn out to be too large for the high-
est frequencies, producing an imper-
fect waveform in the output due to
too long a time constant.

Using the Generator

Since the circuit is so small and
simple, it can be installed anyplace. It
was found that the ’scope itself was
the best place since the necessary
negative voltage was available there.
Fig. 1 shows how input and output
jacks (at top left, just next ta the
crt) were installed. The output at-
tenuator was placed just at the right
of the tube. The 6SN7GT was lo-
cated on the chassis under the neck of
the c¢rt, where there happened to be a
clear space. It was found that it
wasn’t necessary to switch the system
off when not in use, because it pro-
duces no output when there is no input
and draws negligible plate current.
The constructor should, of course,
make sure the transformer of the

followThrough

AN IMPORTANT

TUNG-SOL
CHARACTERISTIC

The sweep of a pitcher’s
arm after the ball is released
the arc of a golf club
after the impact — that's the
follow-through that makes for winning
games and low scores. TUNG-SOL follow
through is equally important to you in
making the most of radio and TV ser-
vice opportunities in your neighborhood.
Tuna-SoL follow-through is merchandis-
ing help.

Strong selling punch and quality mark
all of TUNG-SOL’s sales promotion mate-
rial. Stationery. direct mail campaigns.
displays, window valances, tool kits, shop
coats, calendars, etc. — all are skillfully
designed by nationally known merchan-
dising experts to promote you — to build
your business. Your name — your service
gets top billing everytime on TUNG-SoL
promotion material.

It costs no more to use the finest sales
helps available. Some promotion items
are free. Others are available to you at
only a fraction of their cost. For ex-
ample, the popular TUNG-SoL calendar
with your imprint is the most economical
calendar buy in the country.

If you are not aware of the sales helps
to which you are entitled as a TUNG-SoL
dealer, we suggest that you ask your
TunG-SoL distributor right away.

TuNG-Sor Lamp Works INC., New-
ark 4, N. J. Sales Offices: Adanta, Chi-
cago, Dallas, Denver, Detroit, Los
Angeles, Newark.

TUNG-50L SALES-AIDS
FOR SUCCESSFUL SELLING

"scope can stand the extra 600-ma fila-
ment drain.

Another location that

RADIO
W TELEVISION
Wl St

RAD!OY,
TELEVI3ION
SERVICE

i niConnim

reeRADIO ano TELEVISION

TSI

TLEETAL Toies
Pkt Tesussiom,

put fed to the ’scope, the resulting
pattern will be found to tell most of

might be even more convenient would
be in the sine-wave generator itself.
This was not used in this instance be-
cause of the absence of the required
negative voltage.

Using the device is simiple and con-
venient. As long as the sine-wave in-
put is above the voltage necessary to
trigger the circuit, the output voltage
remains reasonably constant. The fre-
quency is the same as that of the af
oscillator.

When the output is coupled to an
audio amplifier and the amplifier out-

www americanradiohistorv.com

the story. Fig. 3, for example, shows
the pattern obtained through an am-
plifier deficient in high-{requency re-
sponse, as indicated by irs rounding off
the vertical sides of the waves. Treble
deficiencies are caused ky one or more
long time amplifier constants which do
not permit fast voltage buildup.

Fig. 4 shows the output from an
amplitier with poor bass response. The
long. flat tops of a perfect square wave
remain at a constant voltage for a
considerable period and niay be con-

( Continued on page 68)
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HI-V

@® The ever-popular
ARerovox Type 84
paper tubulars are
now available in
85°C extended-volt- /
age ratings — 2500, 3500, 5000,
7500, 10,000 and 15,000 V.D.C.W.
From .0001 to .15 mid. Measur-
ing %” dia. by 1%2” long for
smallest, to 1%” by 3” long for
largest.

won't pull out. And dependable!

See Yourn Jobber . . .

Insist on Rerovox HI-V tubulars
for initial equipment or replace-
ments in TV sets, oscillographs,
transmitters, etc. Ask your local
jobber for the new Aerovox
Catalog. [

Oil impregnated. Wax filled.
Sturdy insulating tube. Sealed
ends. Bare pigtail leads that

AEROVOX

capacitors

CAPACITORS «- VIBRATORS «» TEST INSTRUMENTS

o o Sl AT

AEROVOX CORPORATION, NEW BEOFORO, MASS., U. S. A. « Sales Offices fn Al Principal Cllles
€xport: 4PE. 4200 ST NewYork 17, MY, « Cable: AEROCAP. N. Y. « In Canada: AEROYDX CANADA LTO.. Hamilton, Ont.

LIGHTNING
ARRESTER

NO 6112
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Illustrated are only a few of 1CA’s extenslve line. s ;\,&\@I;
write Dept. 8 for complate catalog. o

INSULINE BUILDING o 36-02 35th AVENUE ¢ LONG ISLAND CITY, N. Y.
West Coost Branch ond Warehouse: 1335 South Flowes Street, Los Angeles, Colif.
Exclusive Canadian Sales Agents: CANADIAN MARCONI COMPANY, Montreal
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Square-WaveGenerator
(Continued from page 67)

sidered to be close to dc for that
period. Amplitiers with deficient bass
cannot pass this quasi-dc and the out-
put shows curved flattops, indicating
that the voliage during the flattop
period did not remain constant.

Many more precise evaluations can
be macde with the aid of square waves.
In general. the square wave contains
usable harmonics up to the thirtieth,
but more useful tests can he made if
only those up to the tenth are de-
pended on. To pass the flat tops per-
rectly, the amplifier must be tlat down
to about 109 of the fundamental fre-
quency of the square waves. That
means that two frequencies are ¢nough
for most audio testing. The batud from
30 to 3,000 cycles may he surveyed
with a 300-cycle square wave and an-
other examination with a 2,000-3,000-
cycle square wave will cover the rest
of the spectrum. In any case, it is
desirable to know the frequency of the
waves, which with the use of this cir-
cuit is as accurate as the calibration
of the sine-wave generator used.

Auto Radio
(Continwed from page 25

usually not so necessarv. Some hous-
ing are unfinished on the ends, and
some use a collar or other fitting.
When measuring housing lengths, it is
important to allow for the depth of
the control housings or collars, so that
the shafts coming out of the housings
will be of the proper length. The over-
all length of the housing and shaft
isn't too critical, but the relationship
hetween the shait and housing defi-
nitely is important. It the shaft comes
out too far, it will jam when assem-
bled, and cause binding. Most of them
are atljustable in some way, but some
aren’t. Therefore, thev should be in-
pected cavefully heiore making final
adjustments to the length, to be sure
that the finished job will work smooth-
ly. One cffective way to do the job
i1s to make up one end of the shaft
and housing, assembling it into the
set or control head, and then measur-
ing the other end. This simplities the
correct measuremnient.

Shafts may be made to work easier,
after installation, by sliding the hous-
ing in and out to adjust length, if they
are adjustable. Often provision 1is
made for some kind of shait length
adjustment.

Sometimes you’ll find a new shaft
on which the fittings are slightly loose.
These fittings should he soldered firm-
Iy hefore installation. \ little bit of



verv objectionable play in the tuning
mechanism. Shaits should be tested
hefore installation hy holding one end I
in a vise and trying to twist it. Any
slack or twist means that the shaft is
unsatisiactory, and will give trouble
it installed in the car.

Tt isw’t usually possible 1o replace
swedged fittings in  the service shop,
since this requires large and expensive
special tools. Soldering for any fitting
replacement vou want to make is rec-
ommended.

slack here will soon develop into a l’

- CENTRAL TELEVISION = |
SERVICE '

Various Types of Fittings

PROFIT FROM THE DAILY SER-
VICING EXPERIENCES OF THESE
TELEVISION EXPERTS!

There are several types of fitings
tound on housings, too. The older
United Motors sets used a collar or

Join These Successful Service-

{//(I’Hd on the set, W]llCll hlld one ar two men . of Central 'TEIEV‘S"’" e vour present radio skill (o learn television servicing the right
ser-screws tO hOld tl]e hOUSi]ﬂg l\d[OtOI'— Serv:ce —_— ch|cugo S Lqrgesi way the practical way . . . the w successful TV servicemen do

television servicing. Take T.C.I. television training!
is based on the experienve guined iv

Rervice the nany

T.C.I. training
the shops of Central Television
homes swhere TV receivers wve locited . and

T.C.1. is the only television servieing school

ola has used « ﬁttiﬂ!; with ears which connected with such a large organization as

: . . Central Television Service. As an oplional from the TV set manufacturers themselves. PRACTICAL TELE

lock lllltO notches in the set, with :?ig‘_l"'e» ';‘I(‘:l]{“f'e‘“‘l‘_‘\'ji"e‘"‘:f‘l‘}]s\ e;‘ﬂ“;"s‘f‘:‘,;e r:l VINTON is not a theory course in servieing, but a nen-athematical

P S lf . o - (512 S P . iR SCIREGE G -0 ; training nprogram where vou actualty practice (elevision servieing

;l ]l{l]l lllljll. SO?]](, MO}:O!(F){](I. (.Oll{tl OI 'l’:a}wll.i;nv }1}(}. slgi\lwilcinls‘g\ p;rl:‘l;l‘;']l‘flg from a procedures used by expert TV servicemen!

reads used a spring catch aftair. lhese - oo

‘ : ‘ D] h ¢ Facts Worth Knowing About LOOK AT THE EXPERIENCE YOU GEYV!

must be caretu IV Set‘ to muke them C. T. S. You learn the experience-tested, field-tested servicing Lechniques of
2 -1 B a . A nore than 225 successful servicemen. You learn testing, servicing,

hold. i the_v work ]OOSC, it o1s Often . Over 225 practical servicemen. trouble-shooting, repairing. sei conversion, master anienpa installa

in\possi];le to make anv repzlirs When . Over 100000 television  sets tion, ficld servicing short-cuts and every other phase of TV servicing

by actually doing this work. Even COLOR TV, inclnding eonversion

from bluck and white as developed by CTS engineers. is part of this
practiecal,

servieced
. Over S3

annually.
million in

installing the set. some solder can be servicing

N K . . up-to-date training. To help you succeed in your own TV
P > 1 . work every i3 servicing bhusiness, von learn TS’ successful husiness methads, too.
h Opp,e(l })_L]”“d the ‘Oop m the ?fitCh’ . Largest Master Antenna instal-
and it will hold prettv well. Some ler in the Midwest. TRAIN AT HOME—SET YOUR OWN PACE!

= .. « Anthorized service ageney for you don't have to leave your present job to get 'I'V servicing training
auto setups used a Sphl CO“‘” , some- all TV manufacturers, with T.C.I. You learn ai home with eusy-to-understand practical les-

what like a lathe-chuck in appearance,
with a threaded collar which tightened
the halves together and clamped the
housing firmly. Others used a threaded {
collar with a locking ring.

screen 29-tube ICA 630 TS type television receiver. given 1p you as
part of your courte. You learn television servicing the right way .

the practical way ... by doing actual television servicing. You don't
have to repest vour radio training. Every lesson is on television. You
learn easier and reimember longer when yow set your own pace and
tet your mind

£ SECTION
xtra! COMPLET
INCLUDED ON COLOR TV!

i ! So up-to-

vV is here. to-
gozce)risTTCI pract\cal \ralxxx?gt.e
tl?is course 'mclud(:§ Z(;)or:;gm

1 convertin s
Se‘iu?: :gior ...on servicing
sets

et
ision sets. You &
| telec‘élj\estecl. field-tested

and hands work together.

ACT NOW! Send for
Sec how T.C.I. practical training can help you.

FREE catalog and sample lessons.
Write NOW!

ET FREE FAC

MiLTon S

. « « MAIL COUPON NOW!

President I

Control Shaft Testing

Kiver,

experienc o TV from CTS,V I(El-E\\\”SI\\QNI\ C?)MMUSI‘CATI(OI\IJE' Inst., Dept. 2-A l
facts on [o] ] tor T 205 . acker Drive, hicago 6, inois.
with the hands before installing. If You’ll need to know Co O.K., Mr. Kiver. Rush FREE Catalog and

. in this
go places 10
field. You leatnhl
th TCL's PR.A.CT»I
ON traiming:

sample
I am not

cull I
Address '

I City Zoue State
BEGINNER=! Check here for facts on PRE-TV radio course. I

lesson on vour practical TV servicing course.

icing to :
servicing ! obligated.

fast'gro‘:’]mg.
for TV W1
((:)(:\(I)J TELEV[SI

there is any stiffness, lubrication with
lieht oil or Lubriplate, should be ap-
plied, working the oil well down into
the shaft. If vou can get the shaft out |
of the housing, all the old grease and
dirt should be wiped off and then vou
can relubricate. If the shaft is not
demouniable, and is too stiff to work
well, the whole thing should be thrown
into a bucket or tub of kerosene and
allowed to soak overnight. This will
usually result in loosening and the
dirt will flush out.

Salesman will not

All control shafts should be tested \

Name

I sons prepared by Milton & Kiver. You build and train on a large

active president

Mirroy S. Krver.
of T.C.I., is 3 registered professional en-

gineer, Television Consultant. and inter-
nationally known author of TV hooks and

magazine articles. ry K N _F N N __ N ¥ __K__J

Loose strands or frazzled ends ot
the shaits must be repaived. [f leit in,
thev will cause trouble. If they're
pretty close to the end, they may be

Hexible shafts to operate dial and vol-
ume controls, in the single-unit jobs.
These arc about three or four inches
long, and may be made up out of scrap

What to Avoid

sweated with solder. and ground down
smooth. If they pop up in the center,
If too

picces of old shaft, il necessary. The
Crowe remote controls used on nuiner-

the sanmie method may work.
many strands are broken, the shaft
<hould be replaced. When the break is
close to the end, the shaft may be cut
off and the fittings reinstalled, if the
overall length will permit. Whenever
broken shafts are replaced, the old
picces should he saved. Several Chev-
rolet sets, and some Philcos, use short

ous sets use a short flexible shaft to
drive the pointer ifrom the worm-gear
ing on the tuning shaft. This may also
be made up out of the old scrap shaft-
ing. It you can’t ind anything to make
the sleeve on the end, solder should be
sweated mto it for about an inch and
a half. Grinding or filing to a smooth
finish should follow.

Sharp bends in the housing itself
must be avoided. These must be
straightened out, as thev will cause
hinding and eventual wear on the shait
itseli. They’re usually found near the
fittings, and on the sct end of the cables.
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Phono

(Continued from page 29)

-Way
prﬁtection‘.' extra mechanical loading. There is

said to be no added distortion caused

= | by new resonance and its sub-har
0 " y WI monics created by the unused needle

nor any needle set-down error in

H | needle replacement.
this new |

Output

Output s 1 volt tor 3-mil tip on the
Columbia 10,004 test record and 1 volt
for 1-mil tip on the RCA 12-5-31 V test
record. Has a tracking force of 8
grams on both needle tips. Response

Because of the double protection
features of neon gas discharge and
air gap, you can be dead sure of
the new RMS LA-2 Lightning Arres-
tor. In its positive protection against

TAKES REGULAR OR lightning cend static, infinite resist.
JUMBO TWIN LEAD
UL APPROVED FOR

INDOOR-OUTDOOR USE

o e | T8

See your jobber

ance is maintained before ond im-
mediately after discharge — input
impedance is constant. It's water-
proof and no wire stripping is
necessary . . . mounting to walls,
sills, and masts is quick. Here is pro-
tection at the lowest possible cost!

RADIO MERCHANDISE SALES INC, 1165 SOUTHERN BLVD.

NEW YORK 59, NEW YQRK

Now—13 Tools for Nut Driving and
Screwdriving—in this $10.95 Kit!

In the 99" durable plastic kit, we've replaced
Phillips re

the reamer with the #1 and
versible hlade AT NO ENTRA COST. Se
@ ou get 9 nut drivers and 4 screwdrivers

JED phono switches. top to bottom, types
(2 Phillips. 2 regutar)! ASK YOUR SUP STI145, STI144 and STISH
PLIER NOTE: THIS SAME “99” SET
IN METAL CONTAINER WILL AGAIN
BE AVAILABLE AS SOON AS SHEET
METAL RECOMES ORTATNABLE,

PARK METALWARE CO., INC.

Dept. V Orchard Park, N. Y.

Canadians send orders direct to: Chas. W.
Pointon, Canadian Warehouse Distributor, 3 wi . N n
1926 Gerrard St. E., Toronto, Ont. = i three point sizes; standard for 78 rpm, micro-

groove for 45 and 33 1/3 rpm and all-purpose
for all three speeds.

Jensen Industries nvion needle counter display
card designed to hold 12 needles, of the Royal
nylon type with sapphire point or the Classic
nylon with osmium point. Both needles come in

if vou sre commercislly -or
professionally interested in TV, read

TELEVISION ENGINEERING

for news of all that's NEW in the lab,
plant and station invelving design, manu-

UNIVERSAL ROOF MOUNT

Just What TV Installers Have
Been Looking For
i—Alt-aluminum m;tilr{ns with plated steel
olts.

2—Tested to withstand any normal load up te
§500 tbs,

3—WIIl take tubing 0.D. 34" to 2.
Ask your jobber—or send for cireular

and prices.
SMITH ELECTRIC MFG. CO.
ASHLAND, OHID

facture, operation and maintenance of TV
equipment for research, production, testing,
receiving and transmitting.

Special Rate: 3 yrs, {36 Issves) $5

Bryan Davis Publishing Coa., Ine.
(Publishers of SERVICE)

52 Yanderbilt Ave., New York 17, N. Y.
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is said to be out bevond 10,000 cps on
either tip.

Radio-Phono Switches

A line of radio-phono switches
which can adapt 78, 45 and 334 rpm
record plavers for use with standard
receiver outputs has been announced.

Universal Player Selector

One model™, a universal record
player selector, permits use of a single
sound system or radio for any 78 rpm,
45 rpm and 3375 rpm record player
Equipped with a special cable mxlapter,
it fits either a J3-pin receptucle or
coaxial phono-jack. Other radic-phono
switches are designed to connect 78
rpm, 45 rpm and 3315 rpm players
to radios not equipped with phono-

e STANCOR

IQT . o 14 - % - sIANcoR I RODUCIS
STi44: JFD. ST145 and STI&4: JI'D Tn n ll s F o R ll E R s
8400

POWER Using Stancor replacement transformers
SERIES for your radio, TV and sound service jobs
! is the sure way to fatten your bank account.
1 x’ 7 —

A comprehensive line of 35 part num- Here’s w hy
bers designed for replacement and

new construction. Wide range of ap- ® Quality comes first with Stancor. Ability to *“‘take
plications based on a thorough study it"" cuts down call-backs—keeps your customers
of today’s power transformer needs. . i
Most ratings ovlai’able in a choice of happy with @ g°°d iob.
vertical or horizontal mountings. ® Stancor has the largest line in the industry. A
choice of 450 part numbers, in some 30 mount-
K“?b . '
5 OUTDOOR LINE ing and terminal styles, enables you to get ex-
i TO VOICE actly the right unit for almost any application.
! coiL ® Easy-to-read instruction sheets and clearly

. . . marked terminals make your job quicker and
Twe new units designed to fit most . .
needed outdoor applications. Primary easier. Saves valuable shop time.
impedances of 3,000/2,000/1,500/-

1,000/500 ohms; secondary imped- New Stancor units are coming out
ances of 16/8/4 ohms. Part Number all the time. Keep posted. Ask
A-3333 rated at 14 watts. A-3334 your Stancor distributor for our

A cartridge slecve, which holds five cartridge rated at 25 watts, latest catalogs.

cartons, recently developed by Shure Brothers,

Inc. Th leeve, which facilitat e t $ y

ne. [ SSeues wilisd ‘RClgdics mainkEucl Most Complete Line in the Industry

for easy stock rotation, whether in drawer

or on a shelf, also simplifies cartridg¢: packing

and wrapping. ' STANDARD TRANSFORMER CORPORATION 3ses evston ave. cuicaco 18, ILL.

TV ANTENNA PAY-AS-YOU-GO-PLAN FOR CHICAGO

Clear-plastic cased wariable rehlictance pickup
designed by The Clarkstan Corp. Pickup, model
204, has a removable stylus which is inter-
changeable so that microgroove, standard, and
transcription recordings can be played. Styli are
available with ball points. Cartridde weighs 14
grams (13 of an ounce) and is 114’ long,

At signing of contract with Television Engineers, Inc., and Radio Television Supply

Corp., in Chicago, providing for the installation of Brach Mul-Tel master TV systems

in Chicago buildings at no cost to Chieagn landlords, Left to right: Ira Kamen of Brach,

Morton Binder, TE prexy and W. L. Burge of RTSC. These service companies have

both developed a plan for installing the syvstem in multiple dwellings on a basis where all

collections are made from tenants. The tenant costs under these plans may be less than
$25 per outlet connection.
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ALL-WEATHER
ROLLER BEARING

GUY

RING

{patents pending}

Permits TV and FM Antenna
Masts to be Rotated
Without Touching Guy Wires

Furnished standoff
insulator, nuts, and guy wire thim-

complete with

bles. Laughs at rain, snow, and ice.
Corrosion free. For use with or with-

$4,95
YCROWN.

out antenna rotators.
LIST PRICE

GUY RING

CROWN CONTROLS CO., INC,,
New Bremen, Ohio

Center Frequency
(Continned from page 42)

erance or to 005 helow 30 mc and

00259, above.

There are several tvpes of equipment
which have heen developed to do the
joh.  Of all. the heterodyne has heen
found to be the most versatile tvpe. m
that an infinite number of frequencies
can be measured with it. Tn one in
strument.” the use of the
heterodvne principle, the fundamentai
irequency  lies  from approximately
2.350 10 2.650 ke.

e osetllitor in rhis istrument is
rich in harmonic content, and har
nonics as high as the 70th are used.
When nsed in measuring transmitter
Irequencies, harmonics of the transmit
ter and harmonics of the nfin may be
used to extend the range of the mstru
ment continuously from 0.1 to 175 me

The heart ol this instrument is
nuerometer tuning capacitor and the
circuit of the varable-frequency oscil
lator.  The rotor of the micrometer
capacitor 1s directly mounted on a ma
chimist’s micrometer head, and capaci
tance is varied by turning the microm
eter head in or out. The imtegral num
ber of turns in and out are recorded by
a Veeder counter and a total of about
427 of dial spread is made available in
thi= manner.  The stator of the mi
crometer capacitor and the support
pieces of the stator are made partly ol
brass and partly of stecl, and are cop-
per plated to prevent corrosion. The
difference n thermal expansion of ithe
hrass and steel pleces acts to give very
nearly a zero temperature coefficient
of capacitance.

The tauk coil, or resonating conduc
tance, used in conjunction with the
nmicronieter capacitor, 1s of interest
also. The coil form is of polvstyrene
and about one inch m diameter. Ther

featuring

2Lampkin micrometer frequency meter.

ILLINI-HYCAP

ELECTROLYTIC CAPACITORS OF
‘TIME TESTED QUALITY’

You can be sure of a job well done when you
use a compact “Illini-Hycap"” electrolytic. Sure.
too. that youve put in the very best condenser
that top-notch engineering and skilled craftsman-
ship can produce.

Write today for catalog—complete
listings of highest quality tubular,
twist prong, plug-in and screw
mounted electrolylies in single or
multiple units. Also tubular paper
condensers, high voltage buffer
and TV capacitors and auto gen-
erutor condensers.

As with all Illinois Condenser products
“Illini-Hycap” electrolytics are Uncon-
ditionally Guaranteed for One Full Year!

CHICAGO 272 1LL

1616 NORTH THROOP STREET .
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I DRAKE ...cotca:

| SOLDERING GUN.

with the ew
READY STAND

| Designed and engineered for you, the per-

’

fectly balanced Drake “insta-heat’’ Soldering
Gun features a full 135 watts, easy-remov-
able tip and the ideally located visa-lite.
Now with the new ready stand—to keep the
Drake insta-heaf Soldering Gun at hand for
instant use — it's the gun with all the features
you've wanted. See your distributor today.

DRAKE ELECTRIC WORKS, INC.
3656 LINCOLN AVENUE CHICAGO 13

are six ridges along the outside periph-
ery, on which wire 1s wound. The
coil cross section takes a form inter-
mediate between a hexagon and a true
circle.  Siuce the coefficient of e¢xpan:
sion of the copper wire and the poly
stvrene form are vastly different,
radial and axial expansion of the poly
stvrene form, coupled with lineal ex:
pansion of the wire. act to change the
cross section form so that again, the
over-all temperature coefficient of 1in-
ductance is very nearly zero.

These two components are used 1n
what 15 termed a ratio-coupled oscil
lator, Tig. 1. The grid and plale
(screen and suppressor grids) of the
6]7 oscillator are tapped quite far
down on the inductance. An interest
ing feature of this circuit 1s the fact
that all tube capacities shunt only a
very small portion of the tank and
therefore a change of tube, or tube
heating (with resulting change of in-
terelectrode capacitance) makes little
or no difference in ihe calibration of
the oscillator. (This effect has also
been accomplished by tapping down m
the capacitance side of the tank circuit
the development being made by Clapp).

The crystal calibrator circuit util-
izes an ingenious method of tempera-
ture compensation. The quartz crys-
tal is mounted in thermal contact with



an alcohol thermometer. The scale on e . .
the thermometer is i1 mfm dial read
ings, which show the ofe calibration
point. \ temperature vun is niade on
each crvstal from about 32° to 120 F
to determine its oscillating frequency.
These readings are cengraved on the
thermometer scale.  Briefly, here is
how the svstem operates. Let us sup-
pose that the meter is at 65° . At
this temperature the crystal will oscil
late at a predetermined frequency. The
ofo will oscillate at this same fre-
quency, at a certain dial reading.  As-
suming the zfo calibration to be cor
rect with respect to WAVY, this cer-
tain dial reading has heen engraved on
the thermomerer scale. Now, at any
Tuture time if the zfo is off calibration,
we can properly trim it by ohserving
the thermometer. setting the dial of the
zfo to this reading, and trimming the
vfo to the crystal.  Incidentally, each
instrument s individually checked in a
heat run. I'he complete instrument is
placed in a hot box to make certain
that this calibration is correct.

i's GENERAL INDUSTRIES' latest

MODEL 250
TAPE-DISC Recorder Assembly

%k Records on tape
Fig. 5. Heterodyne-type tand-spread micrometer
frequency meter, which has a variable=frequency
calibrated oscillator, untuned onc-tube detector,
a crvstal calibrator and a rectifier-filter system.

Here's a fast-moving money-maker that’s load-

ed with all the features a home-recording en-

thusiast could ask for. It records on tape or

‘ disc . . . records from tape to disc or disc to

| % Plays back both tape . .. makes possible a solid hour of selected
uninterrupted entertainment.

%k Records on discs

Representing vears of development by General
Industries — oldest name in the phonomotor
field—the Model 250 contains many design
innovations, including foolproof operating
features that anyone can understand.

% Plays any 78
R.P.M. Record

Comprehensive, easy-to-understand service
manual is included with each Model 250 unit.
Included in manual is a suggested amplifier cir-
cuit as well as a complete amplifier parts list.
New catalog sheet, describing all of the Model
250 recording and playback features will be
sent upon request. Write for your copy today.

The GENERAL INDUSTRIES Co.

® DEPARTMENT O « ELYRIA, OHIO

(*) when connected with

Picture-Tube Conversion

the proper amplifier.

(Continued [rom puge 135)

. X = \
a deflection angle of up to 53°. Hence,

12-inch tubes, of the type shown in
Table I (p. 79), which have 17/16”
necks, can be used to replace the 10-
inch picture tubes without serious
modification. If possible the anode
voltage should he increased to the
values shown in the table. Most sets
have high voltage cirenits which can
be adjusted to provide the slightly
higher voltage required.

Tubes with larger diameter than
12 inches usually require larger deflec-
tion angles which increase fram 30° to
60°, 65°. and 70°. ‘The only large
tubes which retain a small angle of
deflection and. therefore. permit the
use of the detlection coil im an exist
ing 10-inch set, are the 16AP+

tube, emploving the principles indi- ALUMINUM TUBING AIR SHIPMENT
cated in Fig. 2. Hence, a cabinet must
be procured that can accommodate the
larger tube size.

An anode voltage of 12,000 is re-
quired for these tubes. Increasing the
high voltage to this potential means
that a larger driving voltage is rve-

(Continned on page 74)

(metal). 161.P4, and 16LP4A. The
angle for the 16AP4 is 33° while the
latter two have deflection angles of
52°. In order to use the smaller de-
flection angle, these tubes are con-
siderably  longer than the 10-inch

(Right)

At landing of Northwest Airlines planes aft
LaGuardia Field with 25,000 pounds or 26-mil-
lion feet of uluminum tor JFD, leit to right:
Northwest Airlines senior agent Al Evans; Ed-
ward Finkel. sales manager and Al Finkel, vice
president of JFD, respectively: and Wes Craig,
New York representative for the Kaiser Alumi-
num Co.. which shipped the 1ubing from Spokane,
Wash.

www americanradiohistorv. com
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THE SIMPLEST

WAY
To Center
TV Pictures

—Install a
Leama Juster!

No mechanical or electrical centering

devices are needed when the picture is

centered with a Perfection Beamaluster.

You can center the picture in 3 seconds

not 20 to 30 minutes)

1. Snap the Beama-
Juster on back
cover of tube yoke.
(Fits any standard
yoke and any size
tube.)

2. Rotate for approx-
imate centering of
picture.

3. Slide outer plate
vertically or hori-
zontally for final
adjustment.

Ask your supplier for BeamaJusters

today!

PERFECTION ELECTRIC COMPANY

2641 S. WABASH AVE.,, CHICAGO 16, ILL.

Makers of Perfection gl
Alnico 5 Speakers L.E \

and lon Traps Hiciao s
Trade Mark

Picture-TubeConversion

(Continued from page 73)

quired to keep picture at the same
size. The schematic of a circuit that
can be used to supply the neccessary
high voltage and driving current for
these tubes appears in Fig.

The transformer® used in this circuit
is a powdered iron-core type, designed
to give ample driving deflection be-
tween a 6BG6 and the deflection yoke
type previously described. By furnish
ing an extra filament winding, this
transformer can be used in conjunc
tion with a voltage doubler circuit to
give a no-load voltage of 13,500 volts.

Operation of Voltage Doubler

A simplified schematic illustrating
the operation of the voltage doubler is
shown in Fig. 4; p. 76. The high volt-
age pulse developed across the coil in
the plate circuit of the 6BG charges
C, up to a value of E since V. is con-
ductive. Between pulses, with 7
cutotf, C, charges C. through resistor
R, and after a number of cycles C,
charges up to E volts. Now, when
charging pulse is again applied
across V., a voltage of amplitude 2E
exists across V', because of the charge
i C, Cs which has been charging
slight all along, now also charges to
E volts. The voltages across C; and
C; are in series and will add up to
2E. Thus, the potential of the
cathode becomes equal to 2E, with
respect to ground.

The action mayv he summarized as
follows: Over the duration of the
pulse C; and C. are charged up
through 7, and V., respectivelv. In
between pulses, C, charges up C., |
so that the plate voltage of V. will
be suthiciently positive to overcome
the bucking voliage across C, and
charge C, to F volts. The voltage
across C. and C, add to provide a po-

RCA 211Ts

For Stability CONTINENTAL “NOBLELOY”
RESISTORS

® Engineered Performance

® Metal Film

® Range !/, ohm to 30 megohm
® Ratings, 15, |, 2 and 5 Watt
® Tolerance !/,%,, 19, and 59,

® @
o NEWCOMB SOUND 1S BETTER ,

Manufacturers of public address, mobile,
phonograph, musical instrument and wired
music omplifiers » Portable systems ¢ Port-
able phonographs and radios « Transcription
players ¢ Rack and panel equipment.

Write today! Circle items of interest and
indicate whether you are a Dealer, Parts

[}
[}
[}
[ ]
[ ]
@ Jobber or Sound Specialist.
®
®
L]
[ ]

NEWCOMB AUDIO PRODUCTS CO.
DEPT. E, 6824 LEXINGTON AVE. ®»
HOLLYWOOD 3B, CALIFORNIA ®

Seein's Believin’
Nty

Actual
photo of
interference
with. no
filter.

Same TV
screen
with Drake
Filter in
antéhna
lead-in.

THE R. L. DRAKE
High Pass Television Filter

pratects the R.F. and 1.F. bandpass of the
TV set from strang radio frequency interfer-
ence generated by:

Amateur Radio Transmitters
Shortwave Broadcast Statians
X-ray and Diathermy
Industrial R. F. Heating

Auto Ignition and Motors
Neon Lights, Appliances, etc.

Twa models available—TV-300-50HP far 3097-
Ohm Twin lead and TV.72.50HP for Smali
72-Ohm Caox.

$595

LIsT

Drake Filters are sald by 28
oll leading distributors.
Try one today

Discaunts to
dealers,
servicemen
and amateurs

The “Nobleloy” tvpe X resistors assure de-
pendable operating characteristics for many
critical applications at economical savings.

Write for further details

CONTINENTAL CARBON INC. cieverano 11, onio

Many dealers include
one with each installa-
tion.

THE R. L. DRAKE CO.

71 Longworth St., Daytan 2, Ohie
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tential of 2E. C,, C,, and C; are each
500-mmfd capacitors with a voltage
rating of 10,000.

An output of 13,500 volts is obtained
from this circuit under no load con
ditions. With an anode current of
200 microamperes the voltage drops
to 11,500.

Returning now to the Fig. 3 cir
cuit, the input driving voltage ap
plied to the 6BG6 should he about
70 volts peak-to-peak. To obtain maxi-
mum linearity a peaking circuit, com-
prised of Cs and R., is incorporated
to provide a negative peaking pulse of
proper width. Since this is a feedback
circuit, trouble may occur due to re-
-enerative feedback. In this instance,
a capacitor of from 500 to 1000 mmfd
should be placed between the potenti
ometer arm and ground. The best
value of capacitance should be de-
termined experimentally with the cir-
cuit in operation.

The peaking control, R, should be
adjusted carefully to avoid excessive
current in the 6BG6. It is recom-
mended that, initially, a meter be
placed in the cathode circuit of the
6BG6 and the peaking control
adjusted for a reading of about 100
ma. Similarly, the driving voltage
should not be made too high, for the
voltage developed will exceed the
picture-tube rating and may damage
the tube. The driving control (in grid
of previous stage) should be adjusted
to obtain a peak-to-peak voliage of
about 70.

Wide Deflection Circuits

The remaining types of picture
tubes, over 12 and up to 19 inch. in-
cluding  rectangular  tubes, have
greater deflection angles ranging irom
55° to 70°. To obtain an increased
deflection wider angle yokes must be
used. Two tvpes of deflection yokes
have been used with these tubes. The
voke used must match the driving
transformer. In addition to the wider
angle, these tubes also generally re-
quire higher anode voltages. Both of
these problems can be usually solved
bv a single high-voltage circuit which
also matches into a given wide de-
gree yoke.

One such circuit is shown on
the cover, where a new 6CD6G driv
ing tube has been used in place ot
the 6BG6. This tube is a beam power
amplifier with high plate current at
low plate voltages and a high operat-
ing ratio between plate and screen

SRCA 206D1 designed for use with RCA
218T1 flyback deflection transformer; Todd
Transformer J70 series designed to accommo
date different deflecting transformers

ANY dial lamps can’t take a

soprano’s high “C”’. The vi-
bration caused by such high notes
creates a whipping action in old-style
| lamps which is sufficient to tear the
tiny wires apart.

But General Electric dial lamps
are specifically designed to with-
| stand high sound frequencies. Fila-
| ment supports are longer, with the

. Low current consumption.
. Long life.
. Profitable to handle.

o U b WN =

. Greater dealer acceptance.

. Dependable, trouble-free performance.

. High level of maintained light output.

I £
 The little lamp that knows
how to stand the high notes

bead closer to the coil. Effects of
vibration are greatly reduced. As a
result, G-E dial lamps give longer life,
assure customer satisfaction on lamp
replacement jobs.

For information on prices and types
of G-E miniature lamps, call your near-
by G-E Lamp office. Or write to The
General Electric Company, Div. 166-
S11,Nela Park, Cleveland 12, Ohio.

Lampg

GENERAL @B ELECTRIC

grid currents. A unique feature ot
this eircuit is that it rectifies one
winding of the flyback transfornier
and adds about 150 volts to the normal
B+ supply of 350 volts, so that an
output of approximately 500 volts can
be obtained. This increased voltage
is also used for the discharge tube and
vertical drive circuit to obtain greater
driving voltages. The driving voltage
required for the 6CD6G is somewhat
Jarger than in the deflection circuit
for a smaller tube. Fig. 5 shows the
desired input voltage waveform and,
as indicated, a peak-to-peak voltage

www americanradiohistorv.com

of approximately 130 volts is required.
The increased driving power is ob-
tained by use of the 500-volt supply
incorporated in this circuit. However
in some cases, 500 volts may exceed
the maximum plate voltage of the dis
charge or vertical driving tubes.
dropping resistor must be therefore in-
serted in series with the supply line.
Initially a 5,000-ohm rheostat with
15-watt capacity should be used. And,
starting with 350 volts, the control
should be varied until the minimum
voltage that will result in sufficient
(Continued on page 76)
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FOR FREE 1950 CATALOG!

and 1-ton chassis
WADE BY AMERICA'S FASTEST-GROWING |
TRUCK BODY MANUFACTURERS .

PRODUCTS. INC.

- if you are commercially or professionally interested
in TV, read

TELEVISION ENGINEERING

for news of all that's NEW in the lab, plant and station
involving design, manufacture, operation and maintenance
of TV equipment for research, production, testing. receiv-
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Special Rate: 3 yrs. (36 issues) $5

BRYAN DAYVIS PUBLISHING CO., INC.

(Publishers of SERVICE)
52 Vanderbilt Ave, New York 17, N, Y.

Picture-TubeConversion
(Continned from puge 75)

driving power is determined. The
value of resistance that provides this
minimum voltage can be measured
with an ohmmeter. A fxed resistor
with this value, and a power rating
of 10 watts. can then be inserted in the
circuit.

The high volitage (14,000 volts), is
again ohtained through the use of a
voliage doubler circuit, the operation
of which i similar ro the svstem
shown n Fig. 4. The only excep-
tion 1s that .. which corresponds to

in Fig. 4, 15 not connected to ¢
and consequently is charged up to
2E. Hence. the rating of this ca

pacitor must he increased to 20,000
volts. This circuit delivers a voltage

INig. 5. Grid-input waveform to the 6CD6G.

75
Microseconds
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Cleveland 11, Ohio [

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription Department of
SERVICE at 52 Vanderbilt Avenue, New York 17,
N. Y., giving the old as well as the new address,
and do this at least four weeks in advance. The
Post Office Department does not forward maga-
zines unless you pay additional postage, and we
cannot duplicate copies mailed to the old address.
We ask your cooperation.

of 14,000 under
and 12,300 volts with

no-load conditions

drive 10 be used satisfactorily with

an anode cur- larger 52° and 33° tubes. Hence

rent of 140 microaniperes.

Vertical Circuits

The vertical detlection circuits for
the 10-inch sets possess enough extra

Fig. 4.

Simplified circuit of a voltage doubler appears in (a).

for these tubes vertical deflection cir-
cuits do not present any problem. For
the wider angle tubes the onlyv real
problem is to obtain sufficient drive
and the circuit presented on the cover
for the wide angle tube provides a

In (b) we have the

time relationships between the high-voltage pulse und the sweep current.

1L
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4
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o
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higher plate voltage supply for this
purpose. It is also advisable, in this
latter case, to use a vertical output
detlection  transformer

Mechanical Considerations

The mechanical problems that arisce
are individual for each chassis and
depend to some degree upon the tvpe
of tube used. \Where longer length
tubes  are substituted for the orig-
inal one, a new cabinet is usually re-
quired. [{ a new cabinet is necessary

rovision should be made for mount
ing the tube upon the focus coil sup
port. 1i itis not feasible to mount
focus coils supports in the cabinet, or
the old cabinet is used, it will be nec
essary to employ bracket to fasten
the tube to the chassis. In all cases
the tube must be anchored solidly
with no strain on the neck.

Provision must also be made for
adding the voltage-doubler circuits.
[n general, the new fHyback trans-
former can physically replace the re-
moved transformer. The main prob-
lem is the addition of one 1B3 tube
(one is already in the set). In ost
of the old models there is ample
room for mounting this tube n the
high voltage section. In mounting
this tube it is necessary to observe the
same sulation precautions taken with
the tube already in the set. With a
little ingenuity the Service Man
should he able to fit all the com
ponents in the available space.

\When metal tubes are used several
additional precautions must he taken.
The tube must be free of dust and
moisture particularly at the junction
ol the metal and glass; otherwise
a leakage path will exist. Further-
more. the metal lip on the face of the
tube should be mounted at least 1.5
away from any ground to prevent arc-
mg.

Sone tubes require ion traps which
should be adjusted carefully in ac-
cordance with manuiacturer’s instruc
tions to obrain optimum performance
and avoid damage to tube.

Projection Techniques

Fictures up to 30 by 40 inches can
be obtained from 10 inch (or larger)
sets through the use of projection
techniques.

[Mrough the use of one system® no
modification of the existing chassis is
necessarv. In fact, with one unit’,
pictures can still be obtained on the
original tube. In many homes there
i= no serious objection to small screens
when only one or two persons are

RN 22271

JUST OFF THE PRESS:

f/ﬁ/\’ Your Guide to
‘“n‘/ff) \ Better TV
' 7}%7@“ % | Installations
{ '\' A
1V ond M ”
ENNAS
" The New

- WARD

TV and FM Antenna Catalog
Write for FREE Copy Today

Remember—every TV installotion is a loca-
tion problem—it varies with every sef, every
street, every home or building and in fact
every room. But WARD makes every type
of antenna to cover and cure any condition

or situction that may arise.

For that reason customer's satisfaction and
service engineers’ profit depend upon
ability 1o supply a style or type of antenna
to fully meet every local need. That's why
it poys to standardize on WARD, with a
complete line, the last word in engineering
and construction, and a wrilten guarantee
that means everything it says.

THE WARD PRODUCTS CORP.

1523 EAST 45¢th STREET * CLEVELAND 3, OHIO

4 WARD-

| TV-FM~-AUTOMOTIVE-AM-SPP

ANTENNAS

viewing the set. Under these condi
tions this unit will display the picture
on the original 10 (or larger) inch
tube as before. When hig pictures are
desirable, the set can be moved from
the wall, a switch turned to projector,
and a large picture projected on the
screen.

If a larger picture is preferred at
all times, the unit shown on page 14
can be used. Other ingenious arrange-
ments have been developed, such as

Protelgrar Muo-Vue.

placing the 10-inch receiver in the den
and the projected picture in the liv-

mg roonm. The system completely
flexible and can bhe adopted to any
personal requirements

he projection system is suppliced as
part oi a complete kit. A number of
different kits are available ro cover
the various sizes and methods of dis-
plaving the picture. The elements that
make up these kits can be secured
individuallv. For example, the cabi-
nets which house the additional units
and viewing screen can be assembled

(Continned on puge 79)
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PHOTOFACT Users

Write Qur Best ADS?

Hundreds of unsolicited letters tell
what the world’s finest Radio & TV
Data means to Service Technicians

™

Frank J. Moch

~

* President

Television

Installation
Service

Association
Chicago, Iil.

“We are very familiar with your publi-
cations, particularly Photofact Folders
to which we subscribe and use daily.
They are an excellent source of infor-
mation, and we like the fact that they
are published fast enough to be on hand
when we need them.”

W. R. Humes
Robbinsville
N. Carolina

“I received one of the first Photofact
Folders, and now have all to date, plus
both dial restringing and TV Antenna
Handbooks. Keep up the good work."”

Connie Jenkins

Sound
Radio Service

1817 3rd Ave., No.
Seattle, Wash.

"We have been using Photofact ever
since you entered the field and find them
much superior to the manuals we had to
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NOW! GET THE PROOF FOR YOURSELF!

We'll Send You a FREE Photo-
fact Folder on any postwar set

Learn for yourself —at our expense —how
PHOTOFACT pays for itself by earning bigger
repair profits for you! Ask for o FREE Folder
covering any postwar AM, FM or TV receiver
listed in the PHOTOFACT Cumulative Index.
Examine it. Put it to work at your bench—then
judge for yourself!

WRITE FOR FREE FOLDER TODAY!

HOWARD W. SAMS & €O., INC.

220V East 46th Street e ‘Indianapolis 5, indiana
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Rep Talk

SAMUEL A. JErrkies, a charter member of
the Mid-Lantic Chapter of The Represen-
tutives, has opened new offices in the com
merce Building, 105 Forrest Avenue, Nar-
berth, Pennsylvania. The new office will
operate as the main othce with J. E.
Downglas in charge. The Philadelphia
|office, 1513 Packard Building, will con-
tinue as a branch office, under the direc-
tion of M. E. Kerns. . Walter C.
Iustis, Tlorida Road, Ridgefield, Conn.,

1s now a seuior member of the New
England chapter of the Reps. . .. George
Dazis, Los Angeles, has been named fac-

|tory rep for the Culifornia Chassis Co.,
South Gate, Calif. . . . Aaury E. Bettis
Company, 3119 Gillham Road. Kansas
City, Mo., has been named Astatic rep in
Missouri, Kansas. Nebraska and Iowa. . ..
Henry Lavin Associates, P. O. Box 196,
Meriden, Conn., have been appointed sales
reps for Radiart in the six New England
states. Firm also maintains a branch othice
at 436 Dedham Avenue, Needham, Mass,,
under the supervision of Robert V.
Curtin. . . . Ranson, Wallace and Co.,
11672 East Fourth St., Charlotte, N. C,,
are now sales reps for Sola Electric in
Virginia, North Carolina, and South
Carolina. Harold 4. Chamberlin,
VEE-D-X antenna rep, recently clebrated
his fifth anniversary with the company.
Chamberlin covers New Fngland and
upper New York State and his office is in
Boston. . . . I'rederick H. Stern, 130 West
42nd St, N. Y. C. is now a rep for Aero
|Electronic ITardware Corp., Union City,
[N. T, and Met-I. Products Corp., Long
[Island City. N. Y. Stern will cover the
New York area for both firms. . . . Henry
D. Sarkis. has moved his offices to 6560
IN. Sheridan Road. Chicago 26. 11, Sarkis
lis an industrial rep for Jefiers I%lectronics
IInc., and Speer Resistor Corp., in South

ern I, Ind., O, and Mich. . Ira L.
Arkin Co.. 412 North Orleans Street,
|Uncag0. 1L, have been nimed Brach reps

iin the Chicago area. . . . IV. Bert Knight

[Co., have moved to their own building at
{10373 W. Pico Blvd.. los Angeles 64.
The firm covers the southwest area.

K. Gordon Dougherty, former sales rep
\for the Jensen Manufacturing Co., is now
[handling distribution of the Regency hoos-
ter  for [.D.E.A.  TIndianapolis. Ind.
| Dougherty’s territory is O. \\". Penna..
and W. Va. . . . S8 IV. Goodinan, Balti-
more, Md., has been named bv Allied
IZlectric Products to cover the states of
Md, Va., and the District of Columbia.
Allen B. Carpenter Co., Denver, Col., has
been assigned the territory comnprising
Ariz., N. M., [l Paso. Texas. Col., Wvo..
|Utal and Mont. Appointment also includes
representation and warehousing of the line
of Sheldon TV picture tubes made by
Sheldon Electric. a subsidiary of Allied
[Flectric. . . . Tel-A-Rayv Enterprises, Inc..

Henderson. Ky.. has appointed the Conrad
R. Strassner Co.. l.os Angeles, to repre
m Calif.. Ariz.. and
Inc..

AR
Stepnev, Cotn.. has ap-

sent it
Vitramon,

R. Gordon Dougherty

WWWw.americanradiohistorv.com

pointed the G. S. Marshall Co., Pasadena,
Calif, to represent it in N. M., Ariz., and
Calif. . . . [Wesley L. IVilson has become
Chicago sales rep of the Selenium-Intelin
Division of Federal Telephone and Radio
Corp. . . . Jerry Burnett has joined Clift
Landis, Corn Exchange Bank Bldg., 81-11
Roosevelt Ave., Jackson Heights, N. Y.
Burnett will cover the jobber and indus-
trial trade in metropolitan N. Y. ... The
Oxford Electric Corp., has announced the
appointment of the Egert & Fields Co.,
11 Park Place, New York, as rep in the
New York territory. . . . Jack Thorpe,
4390 Haverhill Avenue, Detroit, Mich,,
will cover the entire state of Michigan for
Standard Coil Products, taking over
this territory from Harry Halinton of
Chicago, who will continue to serve
Northern Illinois and Eastern Wisconsin.
Fred Larrabee of Kansas City has had
his territory expanded to include all of
Missouri and Southern Illinois. . . . M. P.
Mack, 1427-16th Street, Denver, Colo,, is
now Oxford Electric jobber and distrib-
utor sales rep. in the Rocky Mt. area.

tHarold A. Chamberlin

Henry Lavin

STATEMENT OF THE OWNERSHIP, MAN.
AGEMENT, CIRCULATION, ETC., RE
QUIRED BY THE ACTS OF CONGRESS
OF AUGUST 24, 1912, AND MARCH 3, 1933

Of SERVICE, published monthly at New York,
N. Y., for October 1, 1950.

State of New York | E
County of New York { .

Before me, a notary, in and for the State and
county aforesaid, personally appeared B. S. Davis,
who, having heen duly sworn accordl_ng to law,
deposes and says that he is the Business Man
ager of SERVICE, and that the following is,
to the best of his knowledge and belief, a true
statement of the ownership. management, etc.,, 0
the aforesaid publication for the date shown in
the above caption, required by the .\ct of August
24, 1912, as amended by the Act of March 3
1933, embodied in section 537, Postal Laws and
Regulations. to wit: 1. That the names and ad-
dresses of the published, editor, managing editor,
and business manager are: Publisher, Bryan
Davis Publishing Co., Inc.,, 52 Vanderbilt Avenue,
New York 17, N. Y.; Editor, Lewis Winner
New York, N. Y.; Managing Editor, None
Business Manager, B. S. Davis, Ghent, N. Y.
2. That the owrners are: Bryan Davis Publishing
Co.. Inc., 52 Vanderbilt Avenue, New York 17,

N. Y.; B. S. Davis, Ghent, N. Y.; J. C. Munn
Cleveland, OQOhio; A. B. Goodenough, Port
Chester. N. Y.; P. S. Weil. Great Neck ]

I'. Walen, Teaneck, N. T.; G. Weil, Great Neck,
N. Y.; L. Winner, New York, N. Y. 3. That
the known bondholders, mortgagees, and other
security holders owning or bolding 1 per cent or
more of total amount of bonds, mortgages, or
other securities, are: None. 4. That the two
paragraphs next above, giving the names of the
owners, stockholders and security holders, if any,
contain not only the list of stockholders and
security holders as they appear upon the books
of the company, but also, in cases where the
stockholder or security holder appears upon the
books of the company as trustee or in any other
filuciary relation. the name of the person or
corporation for whom such trustee is acting is
given; also that the said two paragraphs contain
statements embracing affiant’s full knowledge
and helief as to the circumstances and conditions
under which stockholders and security holders
who do not appear upon the books of the com-
pany as trustees, hold stock, and securities in a
capacity other than that of a bona fide owner
and this affiant has no reason to believe that any
other persom, association, or corporation has any
interest direct or indirect in the said stock, bonds,
or other securities than as so stated by him.
(Signed) B. S. DAVIS, Business Manager.
Sworn to and subscribed before me, this 6th
day of September, 1950.
(Seal) NATHAN JELLING,
o Notarv Public
Commission expires March 30, 1952,




Picture-TubeConversion
(Continued from page 77%

by the Service Man or purchased as
a complete unit irom the manufac-
turer.

A projection kit consists of three
major elements: the projection sys-
tem, adaptor, and cabinet. The heart
of unit is the projection system which
includes a 25,000-volt supply, a 2.5-
inch picture tube, and an optical box.

The 2.5-inch tube is operated with
an anode voltage of 25,000 volts (ob-
tained from high voltage supply)
thereby effecting a very bright, sharp
image. This image is directed to the
spherical mirror which focuses the
beam: to the inclined mirrors. The
image is reflected from these murrors
through the corrector lens and on to
the viewing screen. The deflection
circuits for the picture tube are de-
rived, via the adaptor unit, from the
original receiver.

The adaptor unit is supplicd to as-
sure optimum performance with al-
most any T\  set employing magnetic
deflection. It contains a well filtered
B+ and nlament supply for the
25,000-volt unit, a compensated video
amplifier to develop additional driv-
g voltage for the picture tube, a de-
flection  protection ecircuit  which
biases the picture tube to cut cff in
the event of deflection failure (other-
wise spot or line may bhurn into
tube face), auxiliarv focus and
brightness controls, and the necessary

terminal blocks Jor the interconnect-
ing leads.
The wviewing screen is flat and

square cornered and looks like a piece
of ground glass. The picture is formed
on its back side and seen through. If
proper precautions are taken to mini-
mize light losses in the system, ade-
quate briglhtness, contrast, and resolu-
tion are easilv obtainable.

A schematic of the Dio-Vue unit ap-
pears on page 10. Leads to appropriate
power, video. and (eflection circuits
carry required voltages to the siystem
and adaptor units. The units are
placed 1in the cabinet and are inter-
connected via cables supplied with kit.
It has heen found possible to make the
entire installation in about one hour.

Tube Deflection Anode
Type Angle Voltage
12] P4 52¢ 12,000
12K P4 54 10,000
12QP4 55¢ 10,000
Table 1

List of 12-inch tube types which ean be used to
replace 10B4, which has a 50° deflection angle
and voltage of 9,000, directly without eireuit
modification.

JOTS AND FLASHES

THAT HEAVY DEMAND FOR SERVICE MEN,
which a few months ago was just a
prediction, has become quiet an actuality,
with even thousands more needed than
originally prophesized.  1In the opinion
of one service expert, an additional
10,000 Service Men will be required to
mstall and service the two-million re-
ceivers which industry will produce and
sell between now and the end of the
vear. Speaking before the Electric In-
stitute ol Boston, E. C. Calull, president
of the RCA Service Co., said that the
incredible speed of television's growth
irom less than 200,000 units produced in
’47 to over eight million in *50 has produced
quite a service problem, complicated hy
the fact that it takes quite awhile to
train a Service Man to full competence,
and government agencies are drawing
heavily on trained electronic techinicians
for top priority work. . . . The bulk of
TV picture tube production at DuMont
is now in 17”7 rectangulars and 19"
rounds. . . . A\ new plant has been opened
by Raytheon in Quincy, Mass., for the
production of subminiature and miniature
tubes for the military at present, and
perhaps commercial requirements subse-
quently. . The Radio Craftsmen, Inc.,
have acquired 12.000 square feet of space
at 4401 N. Ravenswood, Chicago, IlI. . .
Cornish Wire Co., Inc. has moved to new
ottices at 50 Church St., New York 7.
N.Y A series of TV spot commer-
cials, rlescnhmg the Tenna-Rotor, is now
underway over about fifty stations, from
coast to coast, under the sponsorship of
the Alliance \Ianufacmrmg Co.
Warren E. Albright is now manager of
the general materials division of the RCA
Home Instrument Department. The
new '51 edition of Radio’s Master. a
1200-page manual and buving guide of
electronic equipment, is now being adver-
tised widely hy Federated Purchaser, Inc.,
6 Dev St., New York 7 . Charles C.
Koch of the Merit Transformer Corp.,
Chicago. is now president of a new man-
wiacturers’ association. The group, to be
known as The Electronic Parts Manu-
facturers Association. has as members
around forty manufacturers of traus
formers, capacitors. resistors, coils and

other components. . . . Dominic R. Sira-
gusa, head of Molded Products Corp..

Chicago, and brother of Ross D. Siragusa,
Admiral Corp. prexy, (ied recently.

Lawrence C. F. Iorle. former chief en-
gineer of the data bureau of the RTMA,

died a few weeks ago. DeMambro
Radio Supply Corp.. Inc., have opened a
new store at 222 Summer St., WWorcester,

Mass. . . . M. B. Patterson and John
Leedom have formed a new distributor
organization, Wholesale Electronic Sup-
ply. at 2800 Ross Ave., Dallas 1, Texas.
A four-page bhulletin <1escr1b1ng
solderless connectors for electrical wiring
has been released by the Buchanan Elec-
trical Products Corp., 1290 Central Ave.,
Hillside, N. J. A 130-page parts
catalog has been published by Sun Radio
and Electronics Co., Inc., 122-124 Duane
St., New York City. . The third issue
of Telrex News recently published con-
tains data on TV reception problems, in-
stallation-service hints, etc. Detailed in
a column covering reception problems are
the methods that can be used to measure
antenna sensitivity. . . . A 128-page
(Continied on page 30)
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Complete

TV 2 Radio

Replacement Parts Data—

All Yours

in One Volume!

NEW Second Edition of the
famous RED BOOK tells you in
one volume all you need to know
about TV and Radio replace-
ment parts for approximately
22,000 scts made from 1938
through 1950! Includes com-
plete, accurate listings of ALL
22 major components. Provides

Covers 22,000
models from
1938-1950

Lists 22 major

tomponems—- proper repluqment listings for
22 product lines produced by

19 purts mfgrs. 19 leading parts manufactur-
ers. Gives original parts num-

represemed bers, proper replacement num-
bers and valuable installation

and service notes on TV and

First (omplete Radio Parts: Tubes, Capaci-
tors, Transformers, Controls,

TV purls 1F’s, Speakers, Vibrators,

Phono-Cartridges, Batteries

plus the first complete TV parts
compilation, including replace-
ment parts data for sweep os-
cillator and horizontal and ver-
tical output systems. Over 600
pages. 8%%x11", sewed bind-
ing. You can’t afford to be
without the RED BOOK-—pays
for itself with just a few days’
use. Order your copy today!

compilation

Over 600 pages
ONLY

£595

| SAVE 95¢! If you own the First Edition RED BOOK, tear
| ouwt the first page, present it to your distributor, and receive
35c credit or allowance on purchase of Second Edition.

Order from your Parts Jobber to-
day, or write direct to HOWARD
W. SAMS & CO,, INC,, 2201 East
46th St., Indianapolis 5, Ind.

My (check) (money order) for & .
enclosed.

O Send............ .. RED BOOK (S).
$3.95 per copy.

O Page 1 from IMirst Edition RED BOOK is
enclosed for 95¢ credit.

Name.. . ... ... .. .. ...

Address. .. ... ... ... ...

City. .. State
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Jots and Flashes
(Continued from page 79)

hooklet describing the elements of single
and dual track magnetic tape recording
has been published by the Twin-Trax
Division of the Amplifier Corp. of
Americy, 398 Broadway, New York 13.
Presented are twentv-one chapters cover-
g such subjects as erasing, highlights of
tvpical  recorders.  tape transportation
mechanisms. etc.  Also offered is a list
mg of over 1000 suggested applications
for magnetic tape recording. . . . A 12-

| mwe bulletin, in which the characteristics

of 194 tvpes of carhodc ray tuhes for
TV recetvers and ’scopes are tabulated.
has heen published by Svlvania Electric.

Morton Binder has succeeded Irving
]\ahund as president of Television Engi-

neers. Inc., 1539 W. Harrison St. Chi-
cago. \ TFE =ervice branch has been
opened at 311 East 79t St., Chicago.

Morton Binder

FM INTERFERENCE ON TV

In

the TVI article

the October issue of

by ITra kamen presented in

Sexvick, an FM interference

picture was shown. Unfortunatelv, the

Above

wrong

plate was published. appears the correct

illustration shewing patterns which appear when
an FM beat is picked up on TV. In this instance,
the beat was picked up on channel 7.

(Courtesy Dulont)
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MALLORY CAPACITORS

Give Outstanding Service!

Everv Mallory TP Capacitor is designed to perform
consistently during more than 2000 hours ol opera-
tion at a lemperature of 85°C.

One reason why Mallory Capaeitors operale so long

both radio and TV sets, without the need for buying
special Ivpes for the high temperature jobs. Yet
Mallovy Capacitors cost no more!

You will find it pavs (o rely on the complete Mallory

at high temperatures is the unusual care laken in
producliun to preven!l contamination,
corrosion . . .

capacitor line . . . electrolvtic, paper, ceramic and

which causes Mallory Plascap plastic tubulars.
shortens the life of ordinary capacitors. o

See your Mallory Distributor, now. Remember, you
Result: with the Mallory FP line you may service Mallory Precision Quality!

pay no premium for

The Amazing MALLORY PLASCAP*“— The New Standard in Plastic Tubular Capacitors

-\GA 7o
PLASC A ef,
299, '%;lpﬁ‘!._ . ,‘-—s,_____

These four exclusive features make your
service jobs surer . . . easier. No oil
leakage, no unsoldered leads, no messy
wax coatings, no insulation problems!

v DISTORTION-FREE WINDING. No flattened
cariridges due 1o molding pressures . . .
uo failure due to “shorts™!

v TRISEAL CONSTRUCTION. Sealed three
ways. .. withmoisture-free Mullotrol, tongh
outer plastic shell, exclusive Mallocene!

¥ FASTITE LEADS. Permunently fastened
. sealed with Mallocene . . . umaflected
by soldering-iron heat!

v TRU-CENTER CARTRIDGE. Curtridge cen-
tered every time . .. uniform insulation
ecuaranteed at all points!

Your Mallory Distributor is ready to serve you!

#[rude Mark

P.R. MALLORY & CO., inc., INDIANAPOLIS 6, INDIANA

WWW.americanradiohistorv.com



THE QUALITY OF RCA TUBES IS UNQUESTIONED

%%[ﬁ%%@ IN PICTURE TUBES...

The largest and most profitable replacement business
in television picture tubes comes from the types used
d b b d in most television receivers . . . the Best Sellers.
MOSt used. .. y ran RCA’s types are Best Sellers. There are more of
them in actual us¢ in TV receivers than any other
d b k° brand. Industry choice of these high-volume types
an y 1'ype A R(A Inescopes reflects to your advantage. Inventory and stocking
problems are simplified . . . and you have the assurance
i f rapid, profitable turnover.
the fast-movin diseeid

are € g In addition, when you sell RCA kinescopes, you

gain from customer confidence in the RCA brand .

prOﬁt mUkerS solidly established by the proved performance of RCA

kinescopes in millions of television receivers.

Remember, too, that the quality and dependability
of RCA kinescopes mean fewer service failures and
fewer costly call-backs. There is, therefore, more
profit in every RCA kinescope you sell.

Always keep in touch with your RCA Tube Distributor
\ RADIO CORPORATION of AMERICA

ﬁ/ SFLECTRON TUBSES HARRISON. N. J.

WWW-.americanradiohistorv.com



